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EPIPHYSEAL DYSPLASIA PUNCTICULARIS (STIPPLED EPIPHYSES) 


REPORT OF A CASE NOT ASSOCIATED WITH HYPOTHYROIDISM! 


By J. A. L. MCCULLOUGH, M.D., Fellow in Radiology, The Mayo Foundation, and CHARLES 
G. SUTHERLAND, M.D., Section on Roentgenology, The Mayo Clinic, Rochester, Minnesota 


==HE occurrence of deformities of the 
developing epiphyses in association 
with certain endocrine disorders has 
been shown to affect children who have not 
attained a degree of growth compatible 
with their actual age. Conditions of this 


type, involving punctate stippling of the 
epiphyses, are relatively uncommon, and 
have been reported in relationship to con- 
genital hypothyroidism. They may closely 
resemble the dyschondroplastic type of 
dwarfism, or Legg-Perthes’ disease, when 
the capital epiphyses of the femora alone 


are affected. The following case is re- 
ported because there was no associated 
dysfunction of the thyroid gland and ap- 
parently no familial achondroplastic trait. 


REPORT OF A CASE 


Case 1.—The patient was a white boy, 
nine years old, who had been brought for 
examination because of his shortness of 
stature. His mother stated that he had 
grown slowly but steadily since birth, and 
that he had suffered from no chronic or de- 
bilitating diseases. She stated also that 
the bey had always had a prominent ab- 
domen, but that he had not experienced 
sweating at night or sweating in the region 
of the head during infancy. A diagnosis 
of rickets was supposed to have been made 


1 Submitted for publication July 11, 1939. 


at one time on the basis of beading of the 
ribs, but this diagnosis was not substan- 
tiated by the family physician. The child 
had not received cod liver oil until he was 
three years old. 


Fig. 1. The capital epiphyses of the femora 
and the epiphyses for the greater trochanters show 
the typical coarse granular stippling. The distal 
portions of the femoral epiphyses show some 
trumpeting and irregularity along the epiphyseal 
lines, but no stippling. 
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Physical examination showed the child 
to be at the extreme lower limit of height 
for his age (45 inches or about 114 cm.), 





Fig. 2. 


The capital humeral epiphyses and the 
epiphyses for the olecranon processes show the 
same stippling exhibited by the capital femoral 


epiphyses. The changes in the distal portions of 
the epiphyses of the forearm are similar to those 
found in the region of the knee, but are much less 
marked. No stippling is apparent. 


which is the average height for a boy of 6.5 
years. His weight was 44.75 pounds (ap- 
proximately 20 kg.). The extremities were 
rather short, especially the humeri and 
femora, which exhibited fusiform enlarge- 
ment of the lower ends, but no appreciable 
bowing. Similar changes in the ends of 
the bones at the wrists and ankles were 
noted. 

The lower costal margin was flared out 
and Harrison’s groove was present on the 
chest. No palpable beading of the ribs at 
the costochondral junctions could be de- 
tected. The skull was large, with frontal 
prominence but without bossing. Exam- 
ination of the heart and lungs disclosed 
nothing unusual. The abdomen was promi- 
nent but no masses within it could be 
palpated. The head measured 54 cm., the 
chest 56 cm., and the abdomen 52 cm. in 
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circumference. Examination of the nose 
and throat showed a moderate post-nasal 
discharge, and granular nasopharyngitis. 





Fig. 3. 


The epiphyses in the region of the ankle 
joint show a marked degree of irregularity along 
the epiphyseal lines, with some trumpeting but no 


stippling. These changes are entirely dissimilar 
to those found in the presence of rickets. 


The teeth were carious and infected. The 
cervical lymph nodes were palpably en- 
larged. General examination of the eyes 
disclosed nothing unusual. 

The child had had no previous illness of 
particular significance. He had suffered 
from measles at an early age, and had 
undergone an operation for appendicitis 
elsewhere three years prior to his admission 
to the Mayo Clinic. The family history 
was not significant. Both parents were 
alive and apparently well. The patient 
had one sister who was alive and appar- 
ently well. 

Temperature, pulse rate, and blood pres- 
sure were within normal ranges. Examina- 
tion of the urine disclosed nothing abnor- 
mal. The Wassermann reaction and the 
Mantoux test gave negative reactions. 
The value for hemoglobin was 14.0 gm. per 
100 ¢.c. of whole blood. The leukocyte 
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count was 5,100 per cubic millimeter of 
blood. The basal metabolic rate was plus 
14 per cent. Chemical examination of the 
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(Fig. 2). The epiphyses about the ankles 
(Fig. 3) and about the knee joints showed a 
more marked degree of irregularity along 





Fig. 4. The hand shows normal development and absence of stippling in any of the 
epiphyses. 


blood showed the following values: urea 
24 mg. per cent; calcium 9.3 mg. per cent; 
phosphorus 3.9 mg. per cent; phosphatase 
4.4 units; cholesterol 147 mg. per cent. 
Roentgenographic examination of the 
skeleton showed the general osseous de- 
velopment to be normal for the age of the 
patient, except that the bones were shorter 
than usual. The capital epiphyses of the 
humeri and femora, and the epiphyses for 
the greater trochanters (Fig. 1) showed 
marked fragmentation in the form of 
coarse, granular stippling, with some ir- 
regularity and trumpeting along the meta- 
physeal borders, entirely dissimilar to 
rickets in its roentgenographic appearance. 
The epiphyses of the elbow joints and 
the wrists showed a mild degree of these 
changes, but the stippling occurred only in 
the epiphyses of the olecranon processes 


the metaphyseal borders, but no stippling. 
The epiphyses of the metacarpals (Fig. 4), 
metatarsals, and phalanges appeared to be 
normal. There was a marked epiphysitis 
involving the entire spinal column, which 
was more pronounced in the upper lumbar 
and thoracic vertebre but without the ap- 
pearance of stippling (Fig. 5). 


TREATMENT 


On the basis of the roentgenographic 
studies, a diagnosis of punctate epiphyseal 
dysplasia was made. As there was no evi- 
dence of hypothyroidism, thyroid extract 
was not prescribed. The patient received 
2 drams (7.76 gm.) of tricalcium phosphate 
daily, with haliver oil and viosterol. In 
addition, he received 1 c.c. of so-called 
growth hormone (P. D. & Co.) three times 
weekly for a period of four months. 
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Examination at the end of this time 
showed a gain of 2.25 pounds (approxi- 
mately 1 kg.) and an increase in height of 





There is a marked epiphysitis involving 
the entire spinal column, more pronounced in 


Fig. 5. 


the upper lumbar and thoracic vertebra than 
elsewhere, but without the appearance of stippling. 


0.75 inch'(1.91 cm.). The dosage of growth 
hormone was increased to 2 c.c., adminis- 
tered three times weekly for an additional 
period of two months. Further examina- 
tion at the end of this time revealed no es- 
sential change in the condition of the pa- 
tient and it was thought that nothing of 
significance had been accomplished during 
the six months of trial of the growth hor- 
mone. 

The patient next received 25 mg. of 
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testosterone propionate once weekly for a 
period of six weeks. A communication 
from the family physician at this time 
stated that there had been a marked in- 
crease in the size of the patient’s penis and 
testicles during the period of administra- 
tion of testosterone propionate, and that 
his height had increased approximately ().5 
inch (1.27 cm.). Further opportunity to 
observe the progress of this patient has not 
presented itself. 


COMMENT 


Reilly and Smyth reviewed the litera- 
ture on this subject and reported four addi- 
tional cases of their own in which the epi- 
physeal disorder was associated with con- 
genital hypothyroidism. Varying degrees 
of improvement in the condition were no- 
ticed following prolonged administration 
of small amounts of thyroid extract. They 
concluded that the defective development 
of the epiphyses was in some way caused by 
a lack of thyroid substance. 

However, certain cases have been ob- 
served in which congenital hypothyroidism 
does not appear to have been a factor in 
the production of the lesions. In this re- 
spect Engelbach and McMahon have 
stated: 


‘Retardation of development of all the bones 
of the osseous system, not only of the carpals, 
in uncomplicated hypothyroidism can be dem- 
ons.rated roentgenologically in all ages up to 
that of completion of normal skeletal growth. 
This will be an additional aid to diagnosis in 
those cases already beyond the age of normal 
carpal development upon which basis hitherto 
has depended the roentgen pictures of osseous 
change indicative of hypothyroidism.” 

Because our patient exhibited no evi- 
dence of delay in the development of the 
centers of ossification, but only a defect in 
the linear growth of the bone, and because 
no other indications of congenital hypo- 
thyroidism were apparent, we felt that the 
epiphyseal defects could not rest upon 
such a basis. 

Fairbank has reported on two patients 
suffering from conditions of a similar na- 
ture, one of whom had unilateral involve- 
ment of the epiphyses, an unusual finding 
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in such conditions. In his classification of 
diseases of the skeletal system, Fairbank 
suggested the term ‘‘epiphyseal dysplasia 
puncticularis,”’ as an appropriate name for 
the condition. In his brief discussion of 
the condition he stated that Harris ex- 
amined the bones from a patient having 
this type of disease and reported that the 
fundamental changes were the same as 
those found in the presence of achondro- 
plasia, a mucoid degeneration of the car- 
tilage being present. 

The cases reported by Lightwood and by 
Bateman were remarkable in that each had 
bilateral cataract as well as shortening of 
the extremities and stippling of the epiph- 
yses. In respect to the latter case, the 
mother and maternal grandfather of the 
patient had short extremities, but were not 
achondroplastic in appearance. 

Buxton reported the occurrence of stip- 
pling of the epiphyses in a male 20 years 
old. This patient was noticeably dwarfed 
and appeared to be an undeveloped boy of 
14 years. He was one of five children, all 
but the patient being normal so far as the 
skeletal system was concerned. A paternal 
aunt was supposed to have been very short 
in stature. The mental retardation of the 
patient had been noticed since the age of 
five years. There was no history sugges- 
tive of rickets or cretinism. 

Hess has stated: 


“Rickets has been confused radiographically 
with some of the dystrophic disorders of in- 
fancy, especially with chondrodystrophy, for- 
merly termed ‘fetal rickets.’ The diagnosis of 
this remarkable disorder is more readily made 
from the general appearance of the child than 
from the radiographs. Mistakes have oc- 
curred owing to the fact that in chondrodys- 
trophy the distal ends of the long bones are 
‘mushroomed,’ so as to bear a certain resem- 
blance to the saucer-shaped deformity of rick- 
ets. The epiphyseal line is, however, generally 
clearly outlined and ‘fraying’ isnot present... .. 
The fundamental characteristic of chondro- 
dystrophy is the more or less complete cessa- 
tion of endochondral ossification, associated 
with normal periosteal ossification. It results 
in an abeyance in the longitudinal growth of 
the bones accompanied by a persistence in their 


lateral growth. This leads inevitably to the 
production of bones which are broad and short. 
This perversion is to be noted especially in the 
femur and the humerus; the heads of these 
bones as well as the olecranon process become 
abnormally large. The metacarpal bones and 
phalanges are typically short and stubby; the 
carpal centers do not, however, show delayed 
calcification. In older children these cases 
are rarely overlooked, but, as Reyher points 
out, the circumstance that this disorder has 
been diagnosed so rarely in infants suggests 
that the early cases have been confused with 
rickets. In addition to the fact that they have 
many clinical manifestations in common, it 
should be borne in mind that, in infancy, dif- 
ferences in growth and in the relative propor- 
tions of the body are by no means striking. 
Unlike congenital syphilis and infantile scurvy, 
chondrodystrophy is rarely associated with 
rickets, as the one is characterized by an over- 
growth and the other by a lack of growth of 
proliferating cartilage.” 


It seems apparent that this disorder may 
be grouped with the chondrodystrophies, 
but not necessarily with the achondroplas- 
tic type, from which it appears to differ in 
several respects. The disorder may be re- 
lated to certain endocrine dysfunctions, 
but it is not always associated with con- 
genital hypothyroidism. 
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PRESENT CONCEPTION OF THE TREATMENT OF CANCER 
OF THE LARYNX? 


By HENRI COUTARD, M.D., Chicago, Illinois 


From the Chicago Tumor Institute 


I. INTRODUCTION 


T has been my privilege to know your 
chairman, Dr. Garland, for several 
years. On the occasion of the meeting 

of the American College of Surgeons in 

San Francisco, in 1935, he organized, 

under the chairmanship of Dr. Newell, a 

round table conference of roentgenologists 

which was for me the most instructive I 

have ever attended. 

When Dr. Garland first invited me to 
address you, he suggested as a topic, ‘‘The 
Present Philosophy and Methods of Treat- 
ing Cancer of the Larynx.”’ This proposal 
indicates to us that its author is philo- 
sophically inclined and that he is surely a 
“friend of wisdom,” a beautiful example 
for us all. But roentgen therapy seems to 
me truly too young and its steps alto- 
gether too hesitating to warrant us in 
clothing it in such purple robes. I, there- 
fore, asked Dr. Garland to substitute for 
this majestic title the humble one of ‘‘The 
Present Conception of the Treatment of 
Cancer of the Larynx.’’ Even with this 
far more modest title, I still permit my- 
self to bring to you some new general ideas 
based upon the results of the clinical facts 
I have observed during the last twenty 
years. 














II. RESULTS OF ROENTGEN THERAPY OF 
CANCER OF THE LARYNX 


From 1921 to 1932 we treated with x- 
rays, in the Curie Institute, 142 patients 
with cancers of the larynx which were 
either inoperable or post-operative recur- 
rences. Of these, 39, or 27 per cent, have 
survived five years without symptoms. 
Nineteen out of 87 patients, or 22 per cent, 


1 Presented before the Twenty-fourth Annual Meet- 
ing of the Radiological Society of North America, at 
Pittsburgh, Nov. 28—Dec. 2, 1938. 


treated between 1921 and 1927, have sur- 
vived 10 years without symptoms. Six 
out of 31 cases, or 19 per cent, treated be- 
tween 1921 and 1923, have survived 15 
years and are symptom-free. 


TABLE I.—ROENTGEN THERAPY OF CANCER 
OF THE LARYNX TREATED FROM 1921 To 


1932 
No. No. Per- 
Time of Years of Patients Patients cent- 
Survival Treatment Treated Well age 
5 yrs. 1921-1932 142 39 27 
10 yrs. 1921-1927 87 19 22 
15 yrs. 1921-1923 31 6 19 


The curve of the five-year symptom-free 
survivals considered by years shows a 
great irregularity in the results. If, how- 
ever, we examine the results obtained dur- 
ing these years, from the point of view of 
the types of cancers, then we see that the 
three best years, 1921, 1926, and 1932, 
have given 50, 52, and 66 per cent five-year 
cures, and the years 1921 and 1926, 50 and 
35 per cent 10-year cures. This means 
that during these years the radiosensitive 
cancers predominated.” 

On the contrary, the proportion of 
radioresistant cancers has been maximal 
during the bad years, with the following 
five-year survivals: 0 per cent in 1922, 
16 per cent in 1923, 8 per cent in 1924, 
14 per cent in 1929, and 16 per cent in 
1930. 

The years with medium results, that is, 
1925, 1927, 1928, and 1931, show 35, 20, 
20, and 28 per cent, respectively, of five- 
year survivals because the proportion of 
cancers with late radiosensitivity has been 
smaller than in the second group and larger 
than in the first group. 

2 Since all these cases were advanced and inoperable 
and the treatment essentially the same, the difference in 


results must be due partly to the differences in radio- 
sensitivity. 
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In fact, the total proportion of five-year 
survivals in cancers of early radiosensitiv- 
ity has been 75 per cent and in cancers with 
late radiosensitivity 6 to 8 per cent. Cases 
of the former type have been easily cur- 
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the fibrous tissues and the muscles with 
which they are intimately connected and 
which they immobilize, and by which they 
become immobilized. 

In a recent paper,* we have called atten- 
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Fig. 1. Five-, ten-, and fifteen-year survival curve of carcinoma of the larynx. 


able. Their radiosensitivity has been early 
and manifestations of their radiosensi- 
tivity have appeared always before the 
moment of radio-epithelite of the mucous 
membranes. They correspond _histologi- 
cally to cancers with cells of a low degree 
of differentiation. Clinically they develop 
in a loose, renewable vasculo-connective 
tissue and respect the other tissues, par- 
ticularly the fibrous connective tissue, the 
muscles, and the vessels. The latter types 
of cancer have been rarely curable during 
these 12 years. Their radiosensitivity has 
been late and not recognizable until radio- 
epidermite of the skin or even later. His- 
tologically they correspond to cancers of a 
high degree of cellular differentiation. 
Clinically they show a great affinity for 


tion to the fact that in connection with 
the cures lasting for more than five years, 
there seems to exist a period of new can- 
cerous manifestations during the sixth 
year. If these patients survive this criti- 
cal period, they seem to be free of the 
possibility of new neoplastic development 
for a period which according to the results 
mentioned before and according to other 
observations, actually reaches 15 years. 
This new and late cancerous manifesta- 
tion seems to be partly the result of the 
inadequacy of our treatment. It has oc- 
curred in those cases in which the daily 
doses have been weak and particularly in 


3 Coutard, H.: Surg., Gynec. and Obst., 68, 467-471, 
Feb. 15, 1939. 
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those cases in which weak daily doses have 
followed stronger daily doses. 


Ill. THE OLD METHODS OF TREATMENT 


The methods which we have employed 
for the treatment of cancer of the larynx 
are: 

1. Daily continuous irradiation— 

(A) Over a period of medium dura- 
tion; 

(B) Over a period of long duration; 

(C) Associated with preparatory ir- 
radiation ; 

(D) Over a period of short duration. 

2. Periodicity. 

1. Daily Continuous Irradiation: 

(A) Treatment of Medium Duration.— 
The ideas which guided us in the treatment 
of cancer of the larynx in 1921 were simple. 
Since the cells of the epithelium of the 
larynx are not very different from the 
cells of the epidermis of the skin, one should 
have some chance of provoking their dis- 
appearance if one produces the cellulicidal* 
effect on the normal cells. This means a 
radio-epidermite’ of all epithelial cutaneous 
cells and a radio-epithelite of the mucous 
membrane. Since the neoplastic cells are 
included between the two surfaces, all 
normal epithelial cells of which are de- 
stroyed, the neoplasm itself should dis- 
appear totally. 

The results partly confirmed this hy- 
pothesis, but only partly. We, therefore, 
tried to improve the treatment. 

The cellulicidal effects on the normal 
cells of the skin and mucous membranes 
constitute two practical standards of the 
effect of the rays. They appear at definite 
moments, the radio-epithelite of the mu- 
cous membranes on the thirteenth and 
fourteenth days, and the radio-epidermite 
of the skin between the twenty-sixth and 
twenty-eighth days. The cellulicidal skin 
dose for a field of 45 sq. cm. is about 4,500 
to 5,000 r, applied in 10 days, given with 


* The cellulicidal effect corresponds to Regaud’s 
selective cytocaustic effect. 

> The radio-epidermite is a total cellulicidal effect on 
the epithelial cutaneous cells. This effect was de- 
scribed by Regaud in 1912. 
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an intensity of 2 to 3 r per minute. At 
the depth of the cells of laryngeal cancers, 
the cancericidal intratumorous dose, which 
has given us the largest number of cures, 
necessitates a skin dose of from 6,000 to 
7,000 r, given in from 13 to 16 days, with a 
voltage of from 170 to 180 kv. Therefore, 
it seems that the cancericidal dose is close 
to the cellulicidal dose of the skin. 

The strength of the cellulicidal effect on 
the normal or neoplastic cells, in other 
words, the destruction of all or of a part of 
the cells, is a function of the dose. 

The moment of appearance of the cellu- 
licidal effect is independent of the dose. It 
depends on the type of cells and is a physio- 
logic characteristic of each type of cells. 

(B) Treatment of Long Duration.—When 
the duration of the treatment was modified 
by increasing it from a medium length of 
time in an effort to improve the treatment, 
we have carefully observed the cellulicidal 
effects as follows: The moment of the cellu- 
licidal effect always remained the same 
since it depends on the cell type, but the 
strength of the effect was completely modi- 
fied. The cells no longer disappeared si- 
multaneously and never totally. Groups 
of cutaneous or mucous membrane cells 
formed almost normal cellular islands in the 
middle of the zones of destruction. The 
same was observed at the site of the cancer 
cells. This frequently led to a recurrence 
after several months. 

Nevertheless, the results obtained even 
in very extensive cancers of the larynx, 
provided they showed an earlier radio- 
sensitivity than the mucous membrane, 
have encouraged us to continue with this 
type of treatment. 

The time of the treatments was then 
prolonged, first to 18 and then to 20 and 
25 days, with daily doses of 400 r and 300 r. 
Several years later the duration was again 
increased. We wished to observe the 
effects of a more marked prolongation of 
the treatment time, which was increased 
little by little to 30, 40, and 50 days with a 
corresponding reduction of the daily dose 
to 250 r, 200 r, and 150 r. The total 
dose was increased slightly when the treat- 
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ment time was very long. We obtained 
some favorable results but no increase in 
cures of highly differentiated cancers. 

The reduction of the daily dose ob- 
viously showed some disadvantages. On 
the other hand, certain advantages were 
seen by this procedure. In contrast to the 
observations during the treatments of 
from 13 to 16 days, the vasculo-connective 
tissue was less modified, and, the less modi- 
fied, the longer the duration of treatment 
and the smaller the daily dose. 

There was no fibrosclerotic transforma- 
tion of the vasculo-connective tissue and 
the diminution of the radiosensitivity was 
not appreciable until the fortieth day; 
whereas, in treatments with higher daily 
doses and of shorter duration, the radio- 
sensitivity of the tumor diminished after 
the fifteenth day. 

In some cases of cancers already treated 
with radium or x-rays we made a strange 
observation: the vasculo-connective tissue, 
which already was partially fibrous, was 
transformed again and became more and 
more soft during a new course of irradia- 
tion. These effects of the renewal of the 
vasculo-connective tissue were sometimes 
so marked that, around 1930, we thought 
that the differentiated cancers might be 
benefited by this type of treatment if the 
daily dose was sufficiently reduced. 

In some cancers which had invaded al- 
most the entire tongue, weak daily doses 
of 100 r were given and little by little they 
were reduced to 75 r, to 50 r, and down to 
25 r, while the duration of the irradiation 
reached up to 100 days. Certain results 
after five to six months of observation 
confirmed the interest of these experi- 
ments insofar as the tongue became softer, 
the ulceration healed, and the general 
condition improved, but after some time 
we were convinced that in reality no cure 
had been obtained. The vasculo-connec- 
tive tissue, definitely improved by these 
irradiations, resulted in the disappearance 
of the cellular elements which had become 
radiosensitive during the same course of 
irradiation, but it was certain that the 
original tumor cells had not been modified. 
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This is a phenomenon frequently observed 
with all kinds of therapeutic methods 
other than irradiation, such as injections 
of substances which are considered as 
acting on the cancer cell and which only 
destroy the most fragile cells. 

(C) Preparation.—Although this tenta- 
tive extreme prolongation of the treatment 
time, with the aim of acting on the differ- 
entiated cancer cells, had been useless, 
nevertheless, it taught us to appreciate 
the value of irradiation with very small 
doses and has led us to consider these ir- 
radiations no longer as curative but with 
the aim of preparing the vasculo-connec- 
tive tissue for the cellulicidal treatment. 

In 1932 the larynx cancers were treated 
in this way, and I believe that the increase 
of cures to 66 per cent of five-year survivals 
may be partly due to this association. 

Since then we have studied this method 
more and more, and now in very extensive 
and very infected cancers, and in those 
accompanied by large adenopathies which 
are altogether untreatable by any rapid 
procedure, we frequently give a prepara- 
tory treatment with from 5 to 10 r in from 
15 to 30 minutes, 7.e., one-third of 1 r per 
minute for 2 to 4+ to 6 weeks, depending 
on the case. Only very rarely does one 
fail to observe a more or less marked im- 
provement, depending on the type of 
cancer and the local and general condition. 
The cellulicidal treatment is applied easily 
in a variable time, depending on the type 
of cancer. 

(D) Treatment of Short Duration.—In 
several instances the duration of treatment 
was modified in the opposite sense, namely, 
in the sense of reduction of the duration of 
treatment to 12, 11, 10, or 9 days, necessi- 
tating an increase of the daily dose to 500 
r, 600 r, or 700 r. 

More dangerous than the previously de- 
scribed treatments, these were at the same 
time more efficient. During a long time 
we had only slightly favorable results and 
frequent accidents, intense radio-epider- 
mites and _ radio-epithelites. Therefore, 
after repeated trials of treatment in a 
short time, particularly in 1922, 1925, 
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1926, and 1929, we decided to abandon 
this type of treatment until the time when 
our knowledge of the effects of irradiation 
would be more complete. 

Nevertheless we had the impression that 
the treatments of short duration would con- 
stitute the ideal to be realized, but an ideal 
which could not be realized at that time. 
On the other hand, the great number of 
late recurrences and of metastasis during 
and after treatments of long duration, 
showed us that this latter procedure was 
not rational. It constituted a treatment 
without risks, sometimes sufficient to as- 
sure survival of several years and appar- 
ently satisfactory, but it was unable to aid 
in the progress of roentgen therapy of 
cancer. Moreover, Regaud, whose first 
experiments on the ram led him to the 
treatment time of from 20 to 25 days, now, 
in consequence of new experiments on the 
rabbit, favors a treatment time of around 
ten days. 

Since 1933, after new periods of long 
duration treatment, we definitely began 
again to study the method with short 
treatments and with daily doses between 
500 r and 800 r, first with the aid of perio- 
dicity. Then, little by little, the methods of 
treatment becoming more precise, more 
adapted to the individual case, and much 
more efficient, we have abandoned the 
help of periodicity in carcinoma of the 
larynx. The method of treatment of short 
duration, preceded or not by preparation, 
is now utilized frequently in spite of the 
risks which it involves and in spite of the 
necessity of a very detailed and careful 
supervision. 

Thus the extreme oscillations between 
the methods of long duration and those of 
short duration which sometimes have 
seemed strange, have been of great assist- 
ance to us in enabling us to appreciate the 
widely different effects of irradiation. 

2. Periodicity: 

If one irradiates the region of the neck 
through one single field with small daily 
doses, for instance 130 r, during 50 days, 
one observes a slight epithelial destruction 
on the mucous membrane after every half- 
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period, that is, on the thirteenth, twenty- 
sixth, thirty-ninth, and fifty-second day. 
One also observes this same phenomenon 
on the skin after every period, that is, on 
the twenty-sixth to twenty-eighth day and 
on the fifty-second to fifty-sixth day. If 
one irradiates a carcinoma, false mem- 
branes appear also at every period or half- 
period according to the type of cells. 

If, instead of giving 130 r daily, one 
gives 700 r daily during three days and if 
one repeats this irradiation on the twenty- 
first day and on the fortieth day, or if one 
gives 700 r daily for four days with one 
repetition at the twenty-first day, one ob- 
tains more intense radio-epithelites with a 
total dose of from 5,500 r to 6,000 r at the 
time of the regular periods. A large pro- 
portion of normal cells are destroyed by 
each series of irradiations and one can ob- 
tain the successive disappearance of all 
the cells by this repetition of the effects 
and by this twice-or-three-times-repeated 
radio-epithelite. In the same way one can 
sometimes produce a total radio-epider- 
mite, with destruction of all cutaneous 
cells, by two series of irradiations. The 
same results are observed with the cells of 
a carcinoma. 

The interest in these observations has 
been confirmed by the study of the maxi- 
mum five-year survivals in relation to the 
duration of treatment. We have con- 
sidered all cases of cancers of the larynx, 
pharynx, and tonsillar region treated be- 
tween 1920 and 1929 which showed a sur- 
vival of five years, that is to say, 73 out of 
379 patients (or 19 per cent). In those 
instances in which the last days of treat- 
ment coincided with the times of radio- 
sensitivity of the normal epithelium, that 
is, when they were applied on the thir- 
teenth to fourteenth day, twenty-sixth to 
twenty-eighth, and thirty-ninth to forty- 
second day, the proportion of five-year 
survivals was markedly greater. In these 
instances five-year survivals reached 23, 
20, and 44 per cent, respectively, whereas 
in the other instances it was 0, 8, 10, and 
8 per cent, respectively. 

All these physiologic phenomena to- 
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gether seem to us to have more and more 
importance, particularly from the point of 
view of the study of cancer. The repeti- 
tion of the radio-epithelites and radio- 
epidermites at fixed, constant times, and 
the improvement of the curability of the 
cancer at equally fixed moments, particu- 
larly at the moment of these reactions of 
the mucous membrane and of the skin, 
show how closely the evolution of the can- 
cerous cells is related to the evolution of 
the normal cells. It is also not without 
interest to note that the periodicity of 
these phenomena has the same duration as 
the periodicity of the phenomena of ovarian 
maturation. 

We always utilize periodicity in the 
deeply located cancers of a high degree of 
differentiation, in instances in which perio- 
dicity alone has given us some interesting 
results. In cancer of the larynx, because 
of the intense reactions produced by treat- 
ments in a short time, we were required 
to apply extremely high daily doses of 
from 800 to 900 r during two periods, and 
we have been able to produce some cures 
of highly differentiated cancers without 
too intense reactions. In these cases it is 
necessary that the moment of irradiation 
of the second series be chosen in such a way 
that the moment of maximum effect of 
this series coincides with the moment of 
sensitivity of the mucous membrane. This 
choice is somewhat delicate since the 
maximum effect of one series varies with 
the cellular type from about 10 to 20 days. 
The method of periodicity has been, besides, 
a necessary transition between the old and 
the new methods of treatment. 


IV. THE TECHNICAL FACTORS OF TREAT- 
MENT AND THE PRESENT CONCEPTION OF 
ROENTGEN THERAPY OF CANCER OF THE 
LARYNX 
The technical factors are: 
1. The total and daily skin dose and 
the intraneoplastic dose. 
The time. 
The fields. 
The voltage. 
The intensity. 
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These factors are of different impor- 
tance, depending on the type of cancer. 
In the treatment of a cancer with undif- 
ferentiated cells, the total dose is the prin- 
cipal factor. In treatment of a cancer 
with differentiated cells, the precisions of 
time, of field, and of daily dose are the 
essential factors. 

A new factor, high voltage, further 
changes the methods of roentgen therapy. 

1. The Total and Daily Skin Dose and 
the Intraneoplastic Dose-—Many years ago 
we gave to a cancer the maximal total dose 
compatible with the preservation of the 
surrounding tissues. At that time we did 
not realize that the accidents which may 
occur in the region of the surrounding 
tissues, may appear six months, two years, 
or ten years after the treatment. The rela- 
tion between the cellulicidal cutaneous 
effect and the cancericidal effect, and the 
knowledge of the cellulicidal dose, consti- 
tuted a first step to the understanding of 
the problem. 

As time went on we attempted to find 
out which was the apparent cancericidal 
dose for each type of cancer. From the 
fact that cancers have very different radio- 
sensitivities, we concluded that they must 
also have different radiocurabilities. For 
a long time we have treated cancers which 
showed early manifestations of radiosen- 
sitivity with smaller doses and we have 
had frequent recurrences. We have also 
treated cancers which exhibited late mani- 
festations of radiosensitivity with heavy 
doses for many years and we have pro- 
duced only aggravation of symptoms and 
more and more marked modifications of 
the vasculo-connective tissue. At this 
time it was considered absolutely neces- 
sary to give to a cancer with highly dif- 
ferentiated cells a higher total dose than to 
an undifferentiated tumor. 

A cancer composed of undifferentiated 
cells exhibits an early manifestation of 
radiosensitivity. On the sixth day, with 
2,000 r, the neoplastic radio-epithelite 
appears and the cells are covered with false 
membranes. A cancer composed of dif- 
ferentiated cells shows very late manifes- 
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tation of radiosensitivity or no manifesta- 
tion at all. On the twenty-eighth day the 
cancer has the same aspect as on the first 
day of treatment. From the fact that the 
tumor exhibited no manifestation of radio- 
sensitivity, it was frequently considered 
incurable. 

Beginning with lesions which show early 
radiosensitivity up to those which do not 
manifest any radiosensitivity, whether 
they are lymphosarcomas, undifferentiated 
epitheliomas of the mucous membranes, 
or different varieties of epitheliomas of the 
larynx, the only patients who survived 
five years after treatment, with very rare 
exceptions, were those who had received 
an intraneoplastic dose, which was almost 
the same for all types of cases. If we con- 
sider instead of radiosensitivity, the local 
radiocurability,® that is, the total dis- 
appearance of the cancer cells in the ir- 
radiated area in relation to the total dose 
received, we begin to suspect that the dif- 
ference in local radiocurability of the can- 
cers of the larynx is not due to the differ- 
ence of the total dose but mainly to the 
chronological conditions of treatment. 

One very important factor separates 
them, which is in relation to the early 
manifestation of radiosensitivity. This is 
the moment of disappearance of the last 
neoplastic cells. In cancer of the larynx 
with slightly differentiated cells, all cells 
have disappeared after four weeks. The 
most fragile cells have been destroyed 
after one week. The involution has a 
duration of three weeks. In cancer of the 
larynx with very highly differentiated cells 
and total infiltration of the muscle, the 
disappearance of the last cells takes from 
three to four months: the first cells dis- 
appear around the end of the first month, 
which means an involution period of three 
months. This constitutes a strange dif- 


®In fact, one can produce the disappearance of a 
lymphosarcoma with 2,500 r or 3,000 r, but these 
lymphosarcomas reappear before the fifth year or dur- 


ing the sixth year. In order to produce a complete dis- 
appearance of a lymphosarcoma one must continue ir- 
radiation even after the apparent disappearance of the 
lesion, which means one must give a dose about as high 
as to an epidermoid carcinoma. 
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ference between the differentiated neo- 
plastic cells with infiltration of the muscle 
and the normal epithelium, since the 
latter cells are all destroyed simultane- 
ously on the thirteenth and on the twenty- 
eighth day within from two to four days. 


In summary, the effects of irradiation 
are either early or late, depending on the 
degree of differentiation of the neoplastic 
cells and on the degree of infiltration of the 
muscle. 


2. Time.—The eancericidal intracellu- 
lar dose is maximal, 4,500 r to 5,000 r, as 
the cellulicidal dose of the skin. But it is 
difficult to know the best conditions of the 
repartition of this dose in order to give it 
in such a way that the effects are maximal. 
Naturally, we have the tendency to com- 
pensate the imperfect physiologic reparti- 
tion of the dose with an increase of the 
total dose. In fact, the transportation of 
the cancericidal dose to the neoplastic 
cells through the normal tissues, that is, 
the distribution in space, has been con- 
sidered for many years as the principal 
problem in roentgen therapy. Yet this is 
only the physical part of the problem, the 
part which should be simplified until we 
need not consider it any longer. The 
essential problem is, therefore, distribution 
of time and physiologic repartition. 

A cancer with differentiated cells must 
receive this total intraneoplastic dose under 
certain special conditions from the point 
of view of chronologic distribution. If we 
know how the dose must be given at the 
moment when the cells accept it, tolerate, 
and assimilate it, obviously the result will 
be quite different from that which results 
if this energy reaches the cells at a moment 
when they are completely indifferent to 
external influences. Furthermore, one 
must give these differentiated cells very 
high daily doses in such a way that the 
time of irradiation is very short, because 
the time when the cells are able to utilize 
the energy brought to them is very short. 

The study of periodicity taught us that 
there are moments of maximal radiosensi- 
tivity. The results of treatment have 
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shown us that there are special optimal 
durations and moments of irradiation. 

Two factors govern the choice of time 
of the treatment, namely, the necessity 
to respect the general tissues, and the 
necessity to give the cells a duration of 
treatment which fits them best. These 
are two conditions opposed to each other, 
consequently it is difficult to combine 
them intelligently. But as we have said, 
precise knowledge of the necessary dura- 
tion of treatment is of great importance 
in the treatment of highly differentiated 
cancers in cases in which the chronological 
margin is limited. In undifferentiated 
cancers the chronological margin is large, 
provided a cellulicidal dose is given, and in 
these cases this dose can be enlarged with- 
out inconvenience because of the tolerance 
of the vasculo-connective tissue. 

The duration of treatment is always in 
inverse proportion to the degree of infiltration 
and immobilization of the cancer. A cancer 
of the vocal cord with perfect mobility and 
not infiltrating can be treated successfully 


in 40 or even 50 days. As the tendency of 
the cells to unite with the vasculo-connec- 
tive tissue increases, the chronological 
margin becomes reduced to a maximum of 


30 days. When the infiltration is more 
marked it becomes reduced to 20 days. A 
cancer with differentiated cells intimately 
connected with muscle fibers demands a 


maximal treatment time of 12 days and | 


sometimes less. 

Furthermore, if one is able to foresee 
the duration of involution by comparison 
with a similar tumor, the treatment time 
should be in reverse proportion to this dura- 
tion of involution. 

3. The Fields.—In the larynx we have 
used bilateral fields in general, rarely an 
additional anterior field. The surface of 
the fields has varied in relation to the daily 
dose and to the general condition of the 
patient. More frequently in the beginning 
the fields had a size of 50 to 60 sq. em. 

One of the factors of success in the treat- 
ment of laryngeal cancers is the daily and 
regular reduction of the size of the fields, a 
measure we have recommended for many 
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years. However, we constantly increase 
the precision of these reductions in such a 
way that every new daily field fits per- 
fectly into the old field without overlap- 
ping, and in such a way as to eliminate all 
unnecessary irradiation of the peripheral 
tissues. 

In general, the peripheral elements of a 
cancer of the larynx are more radiosensitive. 
These elements generally disappear long 
before the resistant elements at the site of 
origin of the tumor, and the more rapidly 
they disappear the less the peripheral con- 
nective tissue has been irradiated. 

In the beginning of treatment of cancer 
of the larynx when the daily doses are 
small, a field of 50 sq. cm. can be used; 
then on the following days, fields of 45 
sq. cm., 40 sq. cm., and finally 35 sq. cm. 
are used. When the daily doses are large, 
the field is reduced to 30 or even 25 sq. cm. 

4. The Voltage—For many years we 
have thought that the main interest in 
higher voltages consisted in supplying an 
occasion to increase the precision of treat- 
ment by a simplification of irradiation. 

One of the important complications of 
roentgen therapy is due to the superposi- 
tion and crossing of the rays at the level 
of the tumor. This is not only a physical 
complication. The physical complications 
can always be easily solved, although it 
may be delicate to obtain a regular daily 
reduction of the irradiated volume in a 
tumor irradiated through several portals. 
The main complication is a biologic one 
because the biologic effects on the normal 
as well as the neoplastic tissues vary if one 
changes the direction of the beam. 

We have observed in the region of the 
larynx and pharynx not only constant 
edema provoked by the opposite fields, 
but also that the reaction of the mucous 
membrane is usually more pronounced on 
the side which is not affected than on the 
side where the lesion is located and where 
the maximum irradiation has been given. 
Furthermore, there are general accidents 
of a nature analogous to anaphylactic ac- 
cidents. They are characterized by anu- 
ria, albuminuria, edema of the inferior 








144 





extremities, sudden elevation of tempera- 
ture, pulmonary congestion, cardiac com- 
plications, or general asthenia. Some- 
times they remain for 10 to 15 days—in 
severe cases longer. The radiosensitivity 
of the cancer diminishes and the treatment 
is frequently unsuccessful. It seems that 
accidents of this type are related to a 
utilization of the irradiating energy in- 
adequately adapted to the particular type 
of tumor from the viewpoint of time, field, 
and daily dose. One can partially avoid 
such accidents by regular rotation and al- 
teration of the fields from the beginning of 
treatment. This alteration, favorable in 
undifferentiated cancers, is an obstacle for 
the cure of differentiated cancers. 


The high voltages make it possible to 
prevent totally these complications be- 
cause the reduction of the difference be- 
tween the surface and depth doses facili- 
tates the most important simplification, 
namely, the avoidance of multiple fields 
and their replacement by one field. 


The single field allows a much greater 
preciston in the distribution of the total in- 
traneoplastic dose, and also much greater 
efficiency, because the disturbances pro- 
voked in the general and neoplastic tis- 
sues by the change of direction of the beam 
and of the fields can be avoided. This fact 
leads to the impression that the real radio- 
sensitivity of the cancer is increased. 


In our experience with a single field and 
high voltage, a regular and daily decrease 
in the surface area, and a regular and 
daily increase in the dose, which is unneces- 
sary for undifferentiated cancers, this 
treatment produced a disappearance of 
highly differentiated infiltrating tumors 
which immobilized the muscles. For this 
type of cancer of the larynx these results 
are obtained with 400 kv.’ under very 
favorable conditions, without any edema 
and without any loss of weight, since the 
total skin dose can be kept below 5,000 r 


7 The first cases were treated in April, 1938, at the 
Chicago Tumor Institute where we utilized one tube 
with 400 kv. and two tubes with 500 kv. 
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instead of from 6,000 to 7,000 r as was 
necessary with the old method. 

Six months previous to the results quoted 
above we tried a single field with 920 kv.8 
in the treatment of deep-seated carcino- 
mas (uterus, prostate, rectum, bladder, 
esophagus), incurable with the old meth- 
ods. We believe that it is possible to sub- 
stitute for from four to seven fields and for 
an average dose of from 12,000 r to 15,000 
r to the skin, one single field with a dose of 
5,000 r to the skin. The results did not 
fulfill our hopes, because our knowledge of 
the effects of higher voltages was still too 
limited, or because still higher voltages are 
necessary for the treatment of deep-seated 
and differentiated carcinomas, or because 
our intensity per minute was much too 
high. 

5. Intensity per Minute—The better 
results which we have obtained were 
reached with small intensities of from 2 to 
3 r per minute in the region of the neo- 
plasm, and with a total duration of from 
25 to 30 hours for 7,000 r on the skin. The 
modern American machines have an out- 
put of 40, 50, and 80 r per minute at 50 
cm. focal skin distance, and one is always 
tempted to reduce the duration of the ir- 
radiation and to increase its speed. In this 
way from the first days, one produces very 
marked edema and rapidly reduces the 
radiosensitivity of the tumors by brutal 
modifications of the vasculo-connective 
tissue. Furthermore, several months after 
the treatment of cancers of the uterus, 
hydronephrosis due to the stenosis of the 
ureter is not rare, nor are fractures of the 
femur after one to two years. These are 
phenomena which we have never observed 
with low intensities. 

It does not seem possible as yet for us 
actually to utter a precise opinion on this 
subject, but we are endeavoring in our 
actual treatments to begin with from 2.5 


’ These experiments in regard to the deeply situated 
tumors have been performed in Pasadena with one tube, 
920 kv., and filtration of 5 mm. Cu + 1 mm. Pb. I 
express my thanks to Dr. Lauritsen for kindly placing 
at my disposal a 1,200 kv. apparatus and to Dr. Seely 
Mudd and his staff who helped us with their long ex- 
perience with high voltage therapy. 
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to 3 r per minute at the level of the neo- 
plastic cells and finally to reach 7 to 8 r, 
sometimes 8 to 10 r, but only in the cases 
in which the dense connective tissue has 
not been infiltrated by the tumor. 

The increase of the intensity presents 
another inconvenience. An intensity of 
more than 10 r per minute seems to us to 
be one of the causes of the intolerance of 
the patient against irradiation. This in- 
tolerance necessitates the reduction of the 
field, and this reduction decreases in part 
the benefit of high voltages. 


CONCLUSIONS 


The first methods of roentgen therapy 
of cancer of the larynx which we have 
studied, especially from 1921 until recent 
years, have yielded everything possible. 
The five-year results of 1932 are not 
greatly superior to those of 1921. The 
progress was only in some details. Dif- 
ferentiated cancers infiltrating the muscles 
and intimately united with them, immobil- 
izing the muscles and immobilized by them, 
generally remained incurable by these 
methods of treatment. 

It has seemed clear to us for some years 
that, for this old method which has proved 
so useful, one should be able to substitute 
a new method corresponding to the new 
conceptions of treatment of cancer and of 
the nature of the disease. 

We now have a better knowledge of the 
chronologic involution of cancer of the 
larynx and of the chronologic steps neces- 
sary for the treatment. For a long time 
we have been influenced by the fact that 
the undifferentiated forms disappear with 
extreme rapidity, whereas the differenti- 
ated form requires from three or four months 
for its disappearance; but the dose which 
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provokes the disappearance of the latter is 
approximately the same as that which pro- 
vokes the disappearance of the former. 
The method of distribution and the time of 
distribution are the only changes. 

The use of high voltage, which we have 
considered ideal for many years, has per- 
mitted us to realize certain of our ideas 
in the treatment of cancer, particularly the 
simplification of the methods of roentgen 
therapy. This simplification has been 
accomplished by the use of a single field 
with a regular and daily decrease in the 
surface area and with a regular and daily 
increase in the dose. The use of this tech- 
nic considerably increases the precision of 
treatment and its efficacy, the necessary 
doses are reduced, and the cancers appear 
to be more radiosensitive. 

We have studied this method first in 
deep-seated cancers in which the results 
did not fulfill our hopes for reasons we now 
understand. On the contrary, in differen- 
tiated cancer of the larynx, pharynx, and 
buccal cavity, the first results seem better 
than those we had before. 
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receiving earlier and more effectual 

treatment than ever before, while ar- 
ticle after article on this subject is con- 
stantly being published in our various 
medical journals. Our medical schools are 
teaching the importance of early diagnosis; 
our foundations are carrying on extensive 
research ; our laryngologists and roentgenol- 
ogists are more keenly interested in this 
subject, which fact is evidenced by the re- 
duced mortality rate and the increase in 
span of life of these unfortunate patients. 

There are two types of carcinoma of the 
larynx, extrinsic and intrinsic. In the 
extrinsic type the softer tissues of the 
larynx and hypopharynx are involved, 
and since these parts have a more abun- 
dant lymphatic supply, the lesion metasta- 
sizes early. The extrinsic type is divided 
into three sub-types, the epiglottic, the 
aryepiglottic, and the post-cricoid or upper 
pharyngeal types. Orton (3) gives the 
extrinsic type a better name—‘‘cancer of 
the laryngo-pharynx,”’ including the area 
from the tip of the epiglottis to the open- 
ing of the esophagus. 

The intrinsic type of laryngeal cancer is 
more favorable for operation because the 
lesion is more localized, with less soft-tissue 
involvement, and a scantier lymphatic 
supply. Therefore, metastasis occurs much 
later in the process. The intrinsic type 
is also divided into three sub-types: (1) 
the glottic, confined to the vocal cords; 
(2) the subglottic, involving the inferior 
surface of the cords and upper part of the 
trachea; (3) the mixed type, a combina- 
tion of Types 1 and 2. 

In view of the above classification, it can 
readily be seen that symptoms would vary 
somewhat with the type of tumor present. 
Of course, the earliest and most constant 


= of carcinoma of the larynx are 
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symptom, especially in the intrinsic type, 
is persistent and progressive hoarseness. 
The hoarseness may be so insidious at the 
onset and considered such a trivial affair 
that the patient is rather reluctant about 
seeking medical advice. Any continuous 
discomfort in the throat, or hoarseness 
without apparent cause, lasting more than 
a few weeks, especially in patients over 40 
years of age, calls for a thorough examina- 
tion of the larynx. While persistent 
hoarseness in patients in the upper age 
bracket is usually viewed with alarm by the 
enlightened public, still we must not lose 
sight of the fact that laryngeal cancer is 
not uncommon between the ages of 20 and 
40). 

Since hoarseness is such a_ valuable 
early symptom, I believe that sometimes 
we place entirely too much dependence on 
this alone, and allow other patients to ad- 
vance in their disease by overlooking such 
other early symptoms as slight difficulty 
in deglutition, pain localized in or refer- 
red to the larynx, expectoration of a small 
amount of blood-tinged mucus, or a feel- 
ing of a foreign body in the region of the 
larynx. I grant that many of these 
signs are frequently associated with numer- 
ous other conditions of the upper respira- 
tory tract but, nevertheless, if one is to 
make an early diagnosis, these symptoms 
must be seriously considered. 

Although we cannot, as yet, prevent can- 
cer or govern the initial point of attack, 
we can, at least sometimes, prevent exten- 
sion and ramification of this disease by 
early diagnosis and by the proper institu- 
tion of surgery, radium, or deep x-ray 
therapy. Neither radical surgery nor ir- 
radiation should be employed before a 
definite diagnosis and classification has 
been made. When a mass, no matter how 
large or small, is seen either within or 
without the larynx, a biopsy should be 
done, regardless of whether a malignant 
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feature is self-evident or whether the 
growth is merely of suspected malignancy. 

I have taken many sections from the 
larynx, feeling reasonably sure that malig- 
nancy would be reported by the patholo- 
gist whereas microscopically they were 
benign, and sometimes innocent-appearing 
neoplasms have proven to be malignant. 
Often it is necessary to repeat the biopsy 
or to split the thyroid cartilage for a sec- 
tion before a satisfactory specimen for 
microscopic study can be secured. If the 
growth is reported to be benign, it should 
be removed surgically by the direct endo- 
scopic method. However, since it is a 
proven fact that many benign larnygeal 
tumors eventually undergo malignant 
changes, careful and frequent observation 
of the patient is essential. I believe the 
combined treatment of surgery and irradia- 
tion will arrest the disease in its precancer- 
ous stage and true malignancy will be seen 
less frequently. 

Vogel and Adams (1) stress the view 
that a histologic differentiation of radio- 
sensitive and radioresistant laryngeal car- 
cinoma is impossible. Adams concludes 
that the choice of treatment should be 
determined by the anatomic extent and the 
clinical impression, while the histologic 
structure of the epitheliomas of the inner 
larynx is of minor importance. This 
point is not universally accepted, however, 
as large numbers of pathologists, radiolo- 
gists, and laryngologists believe that Brod- 
ers’ histologic classification is highly im- 
portant in deciding upon the form of 
treatment indicated. 

In our own clinic, treatment of laryngeal 
carcinoma is divided into four groups, 
those for conservative surgery, those for 
radical surgery, those for irradiation, and 
those for surgery followed by irradiation. 
Conservative surgery consists of laryngo- 
fissure or hemilaryngectomy and radical 
surgery consists of total laryngectomy or 
lateral pharyngotomy. However, lateral 
pharyngotomy has been discarded in our 
own clinic in favor of irradiation. 

The cases that present themselves to the 
roentgenologists and laryngologists must 
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be carefully studied and viewed with an 
open mind. To insure good results, one 
must not be influenced in his choice of 
therapeutic procedure by the patient’s 
future economic status in the world. A 
hemilaryngectomy should not be performed 
when a total laryngectomy is indicated, nor 
should irradiation be instituted in intrinsic 
cases until after the lesion has been com- 
pletely removed by surgery. We do, how- 
ever, in our advanced intrinsic cases, sup- 
plement surgery with irradiation and in our 
extrinsic cases use irradiation alone. The 
lack of mature judgment in selecting the 
proper therapy discredits all lines of treat- 
ment and causes misleading and distorted 
statistical data to be published. 
According to Beck and Guttman (2), 
laryngofissure is indicated when the neo- 
plasm is small and restricted to one cord. 
The disease must not have invaded either 
the anterior or posterior boundary of the 
cord and the cord must be mobile. There 
must be no palpable glands in the neck. 
To illustrate better the type of case in 
which laryngofissure should not be per- 
formed, the late Dr. MacKenty wrote: 


“T would place a ban on all posterior growths; 
on those of the anterior commissure crossing 
the midline; on rapidly growing cancers of any 
size in any position, especially in the young; 
on cancers starting in the deep structures of 
the larynx; on growths occupying over one- 
third of the extent of the cord in any position; 
on growths appearing small, with incipient 
loss of cord function, and on bilateral cancers of 
any size.” 


Laryngofissure is the ideal method of 
treatment. The patient is hospitalized 
for only one or two weeks, he is not com- 
pelled to wear a permanent tracheotomy 
tube and by the use of one cord he de- 
velops a rather good voice. Since this 
operation is performed in early involve- 
ment and produces such a high percentage 
of cures, I think it is a mistake to treat 
first these cases with irradiation rather 
than with surgery. 

Laryngectomy is indicated: (1) in cases 
of cancer of one cord in which the cord is 
fixed; (2) in cases of lesion of one cord 
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when the lesion is beginning to cross the 
median line into the anterior commissure; 
(3) in cases involving both cords; (4) 
in cases of subglottic cancer, 7.e., in cases in 
which the lesion lies immediately below 
the cord and extends past the medial line 
of the trachea, and (5) in lesions that in- 
volve not only both cords but also the ven- 
tricles of the larynx. If any of these 
cases have a secondary involvement of the 
cartilage or cervical glands, they are classi- 
fied as extrinsic and laryngectomy is seldom 
considered. 

Laryngectomy has its disadvantages 
over laryngofissure or hemilaryngectomy 
in that the patient is rendered voiceless; 
in order to communicate with others he 
must resort to writing or to an artificial 
voice box, although some patients are 
able to develop a pseudo-voice by learning 
to use the upper end of the esophagus. 
Finally, there is a greater economic ques- 
tion because of the difficulty in obtaining 
employment. I must say, though, that the 
majority of individuals are able to carry 
on their former occupation and are indeed 
happy and contented. 

All laryngectomies in our clinic are 
performed under general anesthesia, using 
either pentathol intravenously or avertin 
supplemented with ether. Due to im- 
proved technic, operative mortality is prac- 
tically mz. 

Extrinsic cancers are those involving the 
false cords, the posterior commissure, the 
arytenoid folds, the epiglottis, and the 
post-cricoid region of the pyriform sinuses. 
Surgery in the form of the so-called lateral 
pharyngotomy has been rather disap- 
pointing to me although Orton and others 
are reporting good results. Many cures by 
irradiation have been reported and for 
advanced cases it is the only palliative 
treatment. 

Orton (3), in quoting Trotter on “Ex- 
trinsic Surgery,’”’ says: 





RADIOLOGY 


Feb., 1940 


“For the cases that formerly could be dealt 
with by these heroic operations, to some extent 
we already do have, and certainly in the future 
shall have, a much better resource in the ex- 
pert, precise, and enterprising use of radium. 
To those who do not grudge the learning of an 
exacting technic and the risk of many dis- 
appointments, there is here a growing field for 
courage and ingenuity. 

“It is to be hoped, however, that the num- 
ber of cases of the severe type will diminish 
when the natural history of these growths be- 
comes more generally known, and it is learned 
that the diagnosis is usually easy at an early 
stage if one knows what to look for.”’ . 


Comparatively speaking, the treatment 
of laryngeal cancer by irradiation is still in 
its infancy but holds great promise for the 
future. 


SUMMARY 


Recognize early symptoms and strive for 
early treatment. 

Make radiographic examination to reveal 
the extent of the laryngeal tumor. 

Likewise, make radiographic examina- 
tion with the object of revealing unsus- 
pected metastasis in the pulmonary area or 
mediastinum. 

Surgery is the treatment of choice in 
intrinsic cases. 

Surgery, supplemented by irradiation, 
is the treatment of choice in benign neo- 
plasms in order to arrest the growth on the 
cord before it becomes precancerous. 

Irradiation is indicated in all extrinsic 
cases. 


121 University Place 
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VARIATIONS IN RADIATION TECHNIC AND BIOLOGIC EFFECTS 
IN THE TREATMENT OF PHARYNGEAL CANCER? 


By HAYES E. MARTIN, M.D., F.A.C.S., New York City 


From the Head and Neck Service, Memorial Hospital 


ALIGNANT tumors of the oral 
Mi cavity and pharynx have pro- 

vided in the past one of the most 
important proving grounds in the develop- 
ment of the various methods of cancer 
therapy. A survey of the medical litera- 
ture indicates that in all probability occa- 
sional surgical cures of intra-oral cancer 
were obtained as early as the middle of 
the eighteenth century, when partial ex- 
cision of the tongue for cancer was first 
advocated by Louis (1759). With the 
discovery of radium and the roentgen 
rays, this group of tumors was among the 
first in which permanent control was ob- 
tained by radiation in a serious form of 
cancer. It is also noteworthy that the 
principle of fractionated radiation was 
first applied by Coutard to pharyngeal 
growths which still remain more suitable 
to this method of therapy than any other 
single anatomic group of tumors. 

Prior to the employment of the frac- 
tionated dose principle of radiation, per- 
manent cures in pharyngeal cancer were 
seldom obtained. With the use of frac- 
tionated radiation the prognosis in this 
group of tumors has improved consider- 
ably during the last ten years, and in cer- 
tain individual instances the results must 
be considered remarkable, as compared 
to those obtained with former methods of 
treatment. For these reasons, the so- 
called divided dose method has aroused 
in many of its adherents a distinctly 
partisan attitude with a tendency toward 
the exclusion of other methods of proven 
merit, which, if given a fair trial in com- 
bination with x-radiation, would prove 
of definite value and which in many in- 
stances should receive at least some credit 





1 Read before the Twenty-fourth Annual Meeting 
of the Radiological Society of North America, at 
Pittsburgh, Nov. 28-Dec. 2, 1938. 
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for a successful result. Such a partisan 
attitude toward an “all or none” use of 
this, or of any other, method is usually 
not to the best interests of the patient. 
Examples of worthwhile supplementary 
or combination measures are to be found 
in the use of interstitial radium or of intra- 
cavitary radium in conjunction with frac- 
tionated x-radiation, the technic of which 
will be discussed in more detail presently. 
It is not the purpose of this paper to de- 
scribe any one technic in full detail, but 
to define what may be considered as the 
average divided dose treatment by x- 
radiation in pharyngeal cancer, and 
thereby to establish a starting point from 
which one may discuss the variations in 
procedure and the resultant biologic ef- 
fects. A discussion of these varied but 
related topics entails a certain amount of 
discursiveness which is unavoidable. 


TREATMENT FOR PHARYN- 
GEAL CANCER 


THE AVERAGE 


The technic for fractionated x-radiation 
in pharyngeal cancer cannot, be stand- 
ardized so as to permit of the use of one 
set of treatment factors in all cases, but 
every experienced radiologist can probably 
define what he considers the factors of 
the average or basic treatment. At the 
Memorial Hospital, the average treatment 
in a small single pharyngeal lesion would 
be the application of about 350 r daily 
through circular portals 7 cm. in diameter 
to alternate sides of the neck, over a period 
of 20 treatment days, for a total of 3,500 
r to each side of the neck (200 kv., 8-30 
ma., 0.56 mm. Cu +2.0 mm. Al filter, 50-60 
em. T.S.D.). Such a basic plan is some- 
times modified before its completion and 
it is usually supplemented by additional 
treatment at the end of 20 days. This 
plan of procedure is intended to produce, 
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in from 20 to 30 days from the beginning 
of treatment, a blistering or epidermicidal 
reaction in the skin and a membranous 
mucositis in the pharynx over areas cor- 
responding to the incident beam of radia- 
tion. These reactions will heal without 
incident within two or three weeks, and 
in the successful case the tumor will re- 
gress completely. Unfortunately, only in 
a small percentage of instances may a 
permanently successful result be obtained 
under the average basic treatment, or 
minimum dose, as outlined above. The 
majority of cases will necessitate supple- 
mentary measures and considerable varia- 
tion from the average technic, and in these 
cases, adequate treatment may sorely tax 
the tolerance of the patient and the in- 
genuity of the surgeon. It is with these 
variations in management, and with the 
wider application of the divided dose 
principle, that the remainder of this dis- 
cussion will be occupied. 

Supplementary Treatment by Increasing 
the Total Dose of X-radiation.—At about 
the twentieth to twenty-fifth day after 
delivery of the basic or average treatment 
(3,500 r X 2 with portals of average size), 
depending upon the clinical findings at 
that time, a decision should be made as 
to the subsequent management. If total 
clinical regression of the growth has oc- 
curred by the end of the third week, the 
treatment may be discontinued at this 
point and considered complete. If there 
is still clinical evidence of residual disease 
at the twentieth to twenty-fifth day, I be- 
lieve supplementary treatment is advisable. 
Failure to control pharyngeal cancer per- 
manently is due in many instances to hesi- 
tancy on the part of the radiologist to ad- 
minister the last 10 to 15 per cent of the 
cancer lethal dose. Under one plan of pro- 
cedure, further external radiation may be 
given until the dose has been pushed to 
4,000 r X 2 (or rarely, 4,500 r X 2), with 
portals of average size (7-8 cm. in diame- 
ter). In these refractory growths, it is 
not always advisable to rely entirely on an 
increase in the total dose of fractionated 
x-radiation. In instances, the 
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supplementary use of other forms of radia- 
tion may be not only safer but more often 
successful. 


COMBINATION TECHNICS 


Supplementary Interstitial Radon.—In 
my opinion, the advantages of the com- 
plementary action of radium and x-radia- 
tion are not sufficiently understood and 
appreciated. It is a common observation 
that the beneficial effects of radiation by 
any single method in a given case will in- 
crease proportionately with the dose up toa 
certain point. Beyond this point, the law 
of diminishing returns operates to an in- 
creasing degree with an increase in the 
total dose, so that finally further radiation 
by this one method is not only useless but 
harmful. This rule applies individually 
to all technical methods of radiation. It 
will be found, however, that all the dis- 
advantages and harmful effects of external 
and interstitial radiation are not identical, 
so that the cumulative harmful effects of a 
combination of two dissimilar radiation 
methods will be considerably less, and the 
lethal action on the tumor will be greater 
than if either method alone were pushed 
to its limit of safety. The practical ap- 
plication of this rule in pharyngeal cancer 
will be found mainly in the treatment 
of metastatic cervical nodes and in cancer 
of the nasopharynx, the base of the tongue, 
or the tonsil. 

In the case of cervical metastatic nodes, 
the principle is best illustrated by several 
examples. First, let us suppose that 
following fractionated x-radiation in a 
case of pharyngeal cancer there is com- 
plete initial disappearance of the disease 
but that about a month later, a single node 
appears in the neck just beyond the edge 
of the skin portal (Fig. 1-A). One cannot 
safely repeat the fractionated x-radiation, 
and therefore, unless the case is to be 
given up as hopeless, what alternative is 
there for such a lesion except the implanta- 
tion of radon seeds? Such supplementary 
treatment has been successful in many 
instances in our clinic. 

As a second example, suppose that 
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following a maximum dose of fractionated 
x-radiation the primary lesion in the 
pharynx disappears but that a cervical 
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dose to the nasopharynx by x-radiation 
alone necessitates the production of marked 


radiation reactions in the skin of the 





Indications for supplementary interstitial radon after fractionated x-radiation. 


Fig. 1-A. After fractionated x-radiation and complete regression of a pharyngeal tumor, a metastatic 
node may appear just outside the edge of the skin portal. 
Fig. 1-B. After fractionated x-radiation of pharyngeal cancer, a metastatic node in the center of the skin 


portal may persist after complete regression of the primary lesion. 
interstitial radon is the best solution of the problem. 


metastatic node under the center of the 
skin portal still persists after only partial 
regression (Fig. 1-B). Must this case 
then be considered hopeless, or should the 
residual node be treated by a moderate 
supplementary dose of interstitial radon? 
Such a combination of procedures has been 
permanently successful in a number of 
instances in our clinic. 

Cancers of the base of the tongue and of 
the tonsil or palate are often found to re- 
gress incompletely after moderately heavy, 
or even maximum, doses of fractionated 
external radiation. The radioresistant 
residuum in these cases may be small and 
may quite safely and readily be controlled 
by the implantation of a small dose of 
radon seeds, whereas an attempt to push 
the external radiation dose further would 
be of doubtful safety. 

Protracted Intracavitary Radium.—Can- 
cer of the nasopharynx is usually fairly 
radiosensitive, but the delivery of a lethal 





In both of these instances, supplementary 


cheeks, the nasal cavities, and the palate. 
It has been our experience at the Memorial 
Hospital that these nasopharyngeal tumors 
may be more surely sterilized with a 
minimum of undesirable effects by a com- 
bination of fractionated x-radiation 
through the cheeks, and the use of an 
intranasopharyngeal radium capsule. The 
details of this technic as used in our clinic 
have already been published (1, 2, 3) and 
will not be repeated here. 


VARIATIONS IN THE PHYSICAL FACTORS OF 
FRACTIONATED X-RADIATION 


The establishment of the roentgen as a 
physical measurement of the dose in roent- 
gen therapy has made it possible, in many 
instances, to eliminate the necessity of 
frequent repetition of all of the several 
physical factors of the radiating source. 
This convenience, however, carries with 
it certain disadvantages in that it is fre- 
quently and erroneously assumed that a 
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given dose as expressed in roentgens will 
always produce the same biologic effect. 
Such factors as the size, shape, number, 
and location of the skin portals, as well as 
the direction of the incident beam, are 
just as significant now as they were before 
the establishment of the roentgen unit. 
In the definition of a radiation dose, each 
one of these individual factors is equally 
as important as the dose expressed in 
roentgens. The significance of each of 
these individual factors will be discussed 
separately. 

The Size of the Skin Portals.—The size 
and extent of the lesion to be irradiated 
will largely determine the size of the skin 
portal. In my opinion, there is too great a 
tendency on the part of radiologists to in- 
clude in the skin portal large areas in which 
cancer might be present, but in which it is 
not physically demonstrable. Much of 
this tendency is an application of the sur- 
gical concept of the advisability of a wide 
removal of possibly involved tissue, such 
as in bloc dissection of the neck or in radi- 
cal amputation of the breast. Such large 
skin portals, even though illogical, were 
permissible with the small or moderate 
radiation dosage formerly given. 

Up until a few years ago it was believed 
that what we now consider radioresistant 
cancer might be controlled by a quantity 
of radiation producing no visible biologic 
effects in normal tissue. Dorland’s Medi- 
cal Dictionary, published in 1929 (Saun- 
ders, Philadelphia), defines a carcinoma 
dose as: ‘‘A dose of roentgen rays sufficient 
to cure carcinoma, said to be from 90-100 
per cent of the erythema skin dose.” It 
is hard to believe that such a curious state- 
ment could have been published in an 
authoritative work less then ten years 
ago. In contrast to such homeopathic 
theories, we now know that the cure of 
most forms of cancer by external radiation 
necessitates marked reactions in the skin 
and other normal tissues, from which they 
may eventually recover to an acceptable 
degree, provided that these reactions are 
not too extensive in area and volume. 

With large portals and large doses, the 
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general, rather than the local, effects are 
the most serious. The intense local effects 
necessary to produce regression of cancer 
may not be tolerated in large volumes by 
the organism as a whole, and, in my 
opinion, one of the most useful variations 
in technic is the use of the smallest possible 
portal which will include safely the whole 
volume of the lesion to be treated. If 
the tumor lies at a depth, as, for example, 
in the pharynx, some concession must ob- 
viously be made to one’s inability to center 
accurately too small a portal over it with- 
out the risk of missing the mark in aiming 
the beam, or in slight movement on the 
part of the patient during treatment. 

In our clinic, we consider circular portals 
of 7 cm. in diameter as about the optimum 
for small lesions in the pharynx, since that 
size seems to provide a reasonably safe 
margin for error. If the lesion and metas- 
tases are more widespread, the portal size 
must be increased to 8, 9, or 10 cm. in 
diameter. One can often compromise by 
using an oval rather than a circular shape 
when the distribution of metastases would 
otherwise require a too large circular portal. 
Portals of 10 cm. in diameter (or larger) 
necessitate cutting down the total dose to 
such an extent as to render it less than 
cancer lethal in many instances, and the 
results following their use are, therefore, 
apt to be indifferent. Portals less than 7 
cm. in diameter (6, 5, 4, 3.5, 3, and 2.5 cm.) 
are useful in many situations, such as 
superficial tumors (neck nodes, parotid 
tumors, intra-oral tumors treated through 
the open mouth, etc.). The saving in 
local and general tolerance by the use of 
these small portals when indicated, is 
illustrated by the fact that the individual 
dose in roentgens may be raised to 12,000 
or 15,000 r with comparable local and 
general biologic effects. 

One must concede that the tissue dose 
at a given depth below the center of a 10 
em. portal which has received 3,000 r is 
greater than under the center of a 5 cm. 
portal which has received the same dose 
in roentgens. However, from the stand- 
point of the general and local tolerance, it 
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will be found that a greater depth dose to 
a given point may be delivered more safely 
through the smaller portals (5 cm. in diame- 
ter, 6,000—7,000 r) than by the larger portal 
(10 cm., 3,000 r). 

The Shape of the Skin Portals.—This 
factor has occupied comparatively little 
discussion in the published reports, and in 
most of them it is omitted entirely. Most 
observers apparently have used square or 
oblong portals which admittedly have the 
merit of being easy to apply by the use of 
overlapping lead rubber shields placed 
directly on the skin, or by a device at- 
tached to the tube holder, such as that 
designed by Failla, in which two re- 
quired diameters may be obtained by the 
adjustment of two dials. Portals of irreg- 
ular shapes may be formed on the skin by 
the use of overlapping shields to suit the 
individual case. 

The shape of the skin portal is of only 
minor importance when small or moderate 
doses are given, but with the present-day 
tendency to push the total dose to the 
greatest possible limit of tolerance, it is 
important to make the shape of the portal 
such as to permit the most efficient use of 
the irradiation delivered. To illustrate 
the significance of the shape of the skin 
portal, the following example may be 
given: let us consider for comparison a 
square and a circular portal, each 10 cm. 
in diameter (Fig. 2). The edge of the 
incident beam in its narrowest diameter is 
at exactly the same distance from the 
nearest border of the tumor in both the 
square and in the circular portal. Ad- 
mitting that the physical phenomena 
responsible for the radiation effects are 
rather complex, and include scattered and 
secondary radiation, it is still evident 
that all of these effects are most pro- 
nounced within the primary beam and 
that little biologic effect is produced at any 
great distance beyond its limits. If the 


foregoing is true, the square and the cir- 
cular portal, as defined in Figure 2, are of 
about equal efficiency in irradiating a 
small tumor at a depth, since for practical 
purposes most tumors must be considered 
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By simple geometrical cal- 
culations, the areas of the two will be 
found to be: the square portal 100 cm.’ 


as spheres. 





+ a ———-——+ 
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Fig. 2. Since the edges are equidistant from 
the tumor with the square and circular portals of 
equal diameters, such portals are equally efficient 
for the treatment of a tumor of the relative size of 
that indicated in the diagram. However, the 
surface area of the circular portal is 20 per cent 
less than the square. Therefore, the local and 
general tolerance is conserved by the use of circular 
rather than square portals. 





and the circular portal 78.5 cm.*. The 
volume of the tissue irradiated by each of 
these is directly proportionate to their 
respective surface areas, and it is evident, 
therefore, that if a circular portal is 
changed to a square portal of equal di- 
ameter, the volume of tissue irradiated is 
increased about 30 per cent without any 
apparent advantage. Such an increase 
in volume is highly significant since, if the 
dose is pushed to the limit of tolerance, 
the margin of safety depends more on the 
volume of tissue irradiated than on the 
intensity of the tissue dose at any one 
point. 

We may consider the application of 
these principles in a concrete example. 
Suppose that in a given case, two circular 
portals 10 cm. in diameter, one to each 
side of the pharynx, were given a total of 
3,000 r each in divided doses. At this 
point, because of the general effect on the 
patient, the treatment must be discon- 
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tinued as having reached the limit of 
safety. Suppose, further, that in the 
same case square portals (of no greater 








Fig. 3-A. 
the beam in each of these portals is inclined toward the center of the antrum corresponding to the natural 
curve of the cheek, thereby increasing the dose in the center of the antrum without any additional expendi- 
ture of the skin or general tolerance. 

Fig. 3-B. Diagram of horizontal section through the antrum showing the direction of the cross-fired beams 
through two adjacent semicircular portals. 


efficiency) were used. The portal areas 
and the volume of tissue irradiated would 
be increased about 30 per cent and the 
limit of safe dosage would, therefore, be 
considerably less. One hesitates to state 
that in such a case the total dose must, 
therefore, be decreased by exactly 30 per 
cent, but nevertheless the margin of safety 
of the roentgen dose decreases rapidly 
with an increase in portal size. Since 
the cause of failure to cure in so many 
cases is due to our inability to deliver 
safely sufficient radiation to the volume 
occupied by the tumor, it seems obvious 
that the circular portal by conserving the 
local and general tolerance is at least one 
of the requirements in good technic in 
order to extend the range of curability by 
radiation. 

If the portal is twice as long as it is 
broad, the rounded rather than the square 
corners make a-difference of from 12 to 15 
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per cent in the surface areas and volume— 
still a significant margin in careful and 
conscientious technic. 


7. 
—— 


Cancer in 
Maxillary antrum 


B. 


In irradiating the antrum, two adjacent semicircular portals may be used. 


The direction of 


Number and Location of Skin Portals.— 
In superficial tumors which lie just under 
the skin, not more than a single portal can 
be used to advantage in the average case. 
If one is tempted to irradiate such lesions 
with additional portals from the opposite 
side of the anatomic part (as, for instance, 
from the right side of the neck to a super- 
ficial node on the left), one should con- 
sider whether the expenditure of tolerance 
could not better be utilized by confining 
the additional radiation to the one side 
rather than to penetrate the greater depth 
of normal tissue in order to administer a 
comparatively small additional dose to 
the tumor by this means. 

When the tumor lies at a depth, as, for 
instance, in the midline of the neck or 
pharynx, at least two opposite lateral por- 
tals should be used in all cases. In such 
locations as the tonsil, base of the tongue, 
or pharynx, the beams are directly op- 














Vol. 34 





posed, so that the sin portals as well as 


the tumor are cross-fired. In the hypo- 
pharynx (extrinsic larynx), it is often pos- 
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tolerance since the depth dose from this 
source is inconsiderable by comparison. 
In irradiating the antrum, two adjacent 


C 
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SKIN 








TUMOR 


ERRORS IN DIRECTION OF BEAM 


Fig. 4. Even though the skin portal is centered exactly over the tumor, it is possible to misdirect the inci- 
dent beam of x-radiation so as to miss the tumor entirely or at least in part. 

Fig. 4-A. With a metal cylinder or cone attached to the tube holder, accurate direction of the primary 
beam is favored. 

Fig. 4-B. If there is no contact between the tube holder and the patient, and the skin portal is outlined 
by a shield on the skin, a slight tilting of the skin surface may cause the beam to be misdirected to the tumor, 
even though it is centered over the proper skin portal. 

Fig. 4-C. When the shield has been placed directly on the skin, a slight lateral movement on the part of 
the patient may cause a misdirection of the incident beam to the underlying tumor. 


sible to direct the beams at an angle to 
each other so as to avoid direct cross-firing 
of the skin; but since, as will be pointed 
out later, the skin is one of the least im- 
portant structures to be considered in 
this form of therapy, this question is of 
secondary importance only. The main 
problem is whether or not several beams 
may be made to cross-fire on the tumor 
itself, not necessarily to save the skin, but 
to improve the distribution and localiza- 
tion of the tissue dose. The use of a 
posterior portal to the back of the neck 
in the treatment of pharyngeal cancer 
seems a wasteful expenditure of general 











semicircular portals may be used. The 
direction of the beam in each of these 
semicircular portals is inclined toward the 
center of the antrum corresponding to the 
natural curve of the cheek, thereby in- 
creasing the dose in the center of the an- 
trum without any additional expenditure 
of the skin or general tolerance (Figs. 3-A 
and 3-B). Without conscientious and ac- 
curate aiming so as to direct such multiple 
portals to cross-fire exactly on the tumor, 
this subject is not worth the additional 
effort required in its application. 

Direction of the Incident Beam of X- 
radiation.—The accuracy of the direction 
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of the incident beam is not determined by 
It is 


the location of the skin portal alone. 


quite possible to have the skin portal 


Fig. 5. 
to the tube holder. 
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the cylinder and portal is limited by the 
extent to which the patient can open his 
mouth. Accurate centering and direction 


Carcinoma of the pharynx being treated through a metal cylinder attached 
The contact of the cylinder with the patient lessens the risk of 


movement during treatment and is of assistance in the accurate centering of the beam. 


centered exactly over the tumor and yet to 
direct the incident beam so as to miss the 
tumor entirely, or at least in part, as is 
illustrated in Figure 4. The use of metal 
cylinders to confine the beam is of great 
assistance in overcoming this possible 
source of error (Fig. 5). In my opinion, 
the bell-shaped cones so commonly used 
(those with oblique rather than vertical 
walls) are not well suited to accurate aim- 
ing. With a cylinder the sides of which 
are parallel one may aim somewhat in the 
same manner as with a rifle at a small tar- 
get. In peroral x-radiation, the size of 


of these small portals is, therefore, of great 
importance. For these peroral treatments, 
we have found that an electrically lighted 
periscope is of great assistance in checking 
the accuracy at the completion of the 
set-up (Figs. 6-A, 6-B, 6-C, and 6-D). 

In striving for accuracy in aiming the 
incident beam at a deep-seated tumor, a 
knowledge of the anatomy of the under- 
lying parts in relation to the tumor is es- 
sential. If small portals are to be used 
accurately for the treatment of pharyngeal 
cancer, it is absolutely necessary that the 
physician who outlines and directs the 
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set-up of the patient should himself sys- 
tematically examine the pharynx with a 
headlight and throat mirror. 


No radiolo- 


Figs. 6-A and 6-B (above), 6-C (below). 


tion of the set-up. 
cylinder attached. 


periscope. 


gist who does not himself repeatedly ex- 
amine the patient is competent to carry out 
such treatment by the direction of an oto- 
laryngologist who is himself unfamiliar with 
radiation therapy. 

Target-skin Distance.-When the roent- 
gen is used to express a radiation dose, a 
reference to the target-skin distance is 
often omitted as being superfluous. It 
must again be brought to mind that the 
roentgen is an expression of dosage at one 
point only, usually on the skin surface, 
and that it does not define the dose at a 
depth unless the latter is expressly stated. 
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For peroral 
x-radiation, a useful attachment is an electrically lighted 
periscope by which the accurate centering of the peroral 
cylinder over the lesion may be checked at the comple- 
(A) Master cylinder with a peroral 
(B) Electrically lighted periscope. 
(C) Checking the accuracy of a peroral set-up with the 
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Depending upon the depth of the lesion to 
be irradiated, the target-skin distance 
should be varied over a fairly wide range. 





D. 


Fig. 6-D. Diagram of construction of peroral 
cylinder andelectrically lighted periscope. (The 
lens system and periscope were made by the 
American Cystoscope Makers, Inc., New York 
City, and all other attachments by Mr. A. Schrei- 
ner, Master Mechanic of Memorial Hospital, 
New York City.) 


The most practical and efficient target— 
skin distance in the treatment of pharyn- 
geal cancer probably lies between 50 and 
60 cm. In our clinic, during the last few 
years we have treated pharyngeal cancer 
with target-skin distances varying from 
35 to 65 cm., and we have about concluded 
that distances less than 50 cm. are not 
suitable, except for superficial or surface 
lesions such as subcutaneous nodes or intra- 
oral lesions treated by peroral x-radiation. 

We have noted the rather interesting 
fact that using comparable skin doses ex- 
pressed in roentgens, the superficial and 
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deep reactions seem to be less with the 
shorter skin distances. For example, if 


pharyngeal cancer is treated at 35 cm. 





SKIN BLISTERING 


4, 
Sun, 
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HEALING OF SKIN REACTION DURING TREATMENT 
BY PROTRACTED X-RADIATION 








Fig. 7. If the rate of administration of frac- 
tionated x-radiation is properly adjusted, it is 
possible to have a skin reaction appear first as an 
erythema, go on to a blistering dermatitis, and 
then heal while the radiation is being continued 
at the same rate. 


through two opposite and opposed portals 
7 to 8 cm. in diameter, the total dose, to 
produce an epidermicidal reaction on the 
skin and a mucositis in the pharynx, must 
be from 4,000 to 4,500 r to each side of the 
neck. At 50 cm. distance, with portals of 
the same size, the dose must be from 3,800 
to 4,000 r, while at from 60 to 65 cm. dis- 
tance the same effects are produced by 
doses of from 3,000 to 3,500 r. On a 
physical basis, the only explanation of this 
phenomenon would be in the lesser depth 
dose with the shorter distances, and, there- 
fore, a lesser carry-through to the skin of 
the opposite side of the neck. After a 
number of biologic tests, Mrs. Edith 
Quimby has found no appreciable dif- 
ference in the skin effects from equal doses 
of roentgens delivered at various distances 
through single portals. Her observations 
in this regard are included in a paper to be 
published in the near future. 


DOSAGE AS EXPRESSED IN ROENTGENS 

It should be common knowiedge among 
radiologists that the dose as expressed in 
roentgens has little meaning without a 
specification of the other physical factors, 
one of the most important of which is the 
size of the skin portal. The extent to 
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which the size of the skin portal deter- 
mines the biologic effect is perhaps not 
sufficiently appreciated. For example, it 
is well known that with two opposite 
portals of average size, 7 to 8 cm. in diame- 
ter, one to each side of the pharynx at a 
distance of from 50 to 60 cm., the average 
safe dose lies between 3,500 and 4,000 r to 
each side. If a single portal is used with 
the same set-up, the average safe dose may 
be increased to from 5,000 to 6,000 r or even 
more, since the effect from an opposing 
portal has been eliminated. However, if the 
portal size is decreased to 5 cm. in diame- 
ter, the total dose to each of two portals 
may be increased to from 6,000 to 7,000 r. 
In one instance, we irradiated an inoper- 
able cancer of the intrinsic larynx through 
two opposing 5 cm. portals and delivered 
9,000 r to each side of the neck over a 
period of six weeks. There was only a 
mild epidermicidal reaction and a moder- 
ately severe mucositis, both of which 
healed promptly with apparent complete 
regression of the growth. When we first 
began fractionated x-radiation for pharyn- 
geal cancer in 1930, we routinely used 
portals 10 XX 15 cm. or larger, in rather 
high daily doses of 400 r at 60 cm., and we 
found that 2,500 r to each side of the neck 
was about the upper limit of safety from 
the standpoint of the local and general 
tolerance. With these factors, a dose of 
3,000 r X 2 was sometimes fatal. 

From the standpoint of both the local 
and general tolerance, the time factor or 
the length of the treatment period is also 
of the greatest importance in dosage de- 
termination. The effects of a given num- 
ber of roentgens is entirely different if de- 
livered over time periods of various lengths, 
as, for instance, 10, 20, 30, or 40 days. 
With the longer time periods, the total 
dose must be increased in order to produce 
comparable cancer lethal effects. The 
importance of the time factor will be dis- 
cussed at greater length presently. 


VARIATIONS IN BIOLOGIC EFFECTS 


With the average treatment factors, an 
acute blistering or epidermicidal reaction 
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of the skin and a membranous mucositis 
develops and reaches its height about 
twenty to thirty days after the applica- 
tion of a series of daily treatments. These 
reactions have frequently been described 
in detail in published reports and will not 
be repeated here (4). This degree of 
biologic effect is ordinarily considered 
necessary in the successful treatment of 
pharyngeal cancer by this method. The 
skin effect is usually (and, in my opinion, 
erroneously) considered the best and the 
most important index as to the margin of 
safety of the dose. As a matter of fact, 
from the biologic standpoint, the local deep 
tissue effects and the general constitutional 
effects are both of more significance than 
the skin reaction, so that the latter ranks 
only third. Provided that a portal of 
reasonable size is used, the blistered skin 
caused by judiciously given fractionated 
irradiation will always heal. It is not a 
safe index of the other and more serious 
effects of radiation by divided doses. 
One may produce radionecrosis at a depth 
skin reaction heals 


even though the 
promptly, and with sufficiently large por- 
tals one may produce serious or even fatal 
radiation effects without causing an ery- 
thema of the skin. 


The biologic effects of fractionated 
radiation, both in normal and neoplastic 
tissues, differs markedly from the effects 
of single massive doses. It is possible to 
give large total doses by the protracted 
method and to produce profound changes 
in the skin, such as epilation, tanning, 
subcutaneous lymphedema, telangiectasis, 
and scarring without producing an ery- 
thema at any time. In their recent in- 
vestigations in biophysics, Quimby and 
MacComb (5, 6) have recognized this fact 
by substituting the term “threshold skin 
effect” for ‘threshold erythema dose.”’ 

The skin reaction is of little or no value 
in determining the general body reaction 
which follows radiation over too large 
portals. For instance, fibrosis of the 
lungs may be produced by radiation of the 
chest wall without causing an erythema of 
the overlying skin. The general effects 
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of heavy radiation consist of loss of ap- 
petite, cachexia, anemia, and asthenia. 
Most of these symptoms are also character- 
istic of the terminal stages of cancer, and 
one of the reasons for the frequent failure 
to recognize the significance of these con- 
stitutional effects of radiation is that they 
are usually explained on the basis that the 
patient is dying of cancer. The lives of 
many cancer patients are shortened and 
made more painful by reason of injudi- 
cious radiation, especially if given through 
too large portals. 

One of the reasons for the past emphasis 
on the importance of skin reactions is un- 
doubtedly medico-legal. Many roentgen 
therapists hesitate to produce marked skin 
reactions because of the fear of malpractice 
suits. In my opinion, the administration 
of even moderate dosages over unusually 
large areas (400-1,000 cm. covering the 
entire neck, chest, or abdominal wall) is 
capable of producing far more serious con- 
stitutional effects than the more obvious 
superficial skin reaction. The less ob- 
vious general effects have less medico- 
legal significance because they cannot be 
easily proven or demonstrated physically. 

HIealing of Skin Reaction during Treat- 
ment.—lf the rate of administration of 
fractionated x-radiation is properly ad- 
justed, it is possible to have a skin reaction 
appear first as an erythema, go on to a 
blistering dermatitis, and then heal while 
the radiation is continued at the same 
rate (Fig. 7). We have observed this 
phenomenon to occur in several instances, 
as, for example, in a case of a patient with 
carcinoma of the parotid who received 
daily doses of 150 r through a + cm. portal 
over a period of about two months. At 
the end of about six weeks the skin was 
blistered, but with the treatment continu- 
ing at the same rate, there began a pro- 
gressive healing which continued slowly 
but surely throughout the completion of 
8,500 r to this area. The same phenome- 
non occurred in a patient with cancer of 
the antrum who received 100 r daily 
through a 7 cm. portal to the cheek. After 
moderate blistering of the skin, healing 
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began after about six weeks and continued 
progressively for the two or three weeks 
during which time the radiation was con- 
tinued. 

This type of biologic repair could be ex- 
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In his discussion of this factor at a sym- 
posium on the treatment of pharyngeal 
cancer held at the Memorial Hospital in 
1934 (8), Failla pointed out that both 
ten minutes and one hour are relatively 


TABLE I.—COMPARISON OF TOTAL TREATMENT TIME WITH HIGH AND LOW INTENSITIES 
(NASOPHARYNGEAL CANCER) 














24-hour day 
23-hour continuous irradiation by radium element capsule (5-10 mgm.) 
X-radiation 40-50 minutes at 4 ma. = 350r = 
X-radiation 8-10 minutes at 30 ma. = 350 r + 


plained by assuming that the more radio- 
sensitive elements in the skin are destroyed 
first, leaving the more radioresistant cells, 
and that the latter, under the stimulus of 
the trauma, then multiply to fill in the de- 
fects. Dr. James Ewing (7) suggests 
that such healing under radiation is an 
adaptation of living tissues to radiation 
and that this adaptability is greater in 
normal than in neoplastic tissues. He 
also suggests that with protraction of the 
radiation treatment, the inability of the 
cancer to adapt itself is one of the main 
factors in its control. 


PROTRACTION OR DIVISION OF THE DOSE 


There has been considerable discussion 
in the published reports as to the impor- 
tance of the time-intensity factor, or the 
rate of the roentgen afflux. Coutard has 
at times been quite insistent on his pref- 
erence for 4 ma. of current, with a rate of 
about 5 to 6 r per minute, as opposed to 
30 ma. with 35 to 60 r per minute. At the 
Memorial Hospital, we have not observed 
a great deal of difference in the effects 
following equal doses with 4 and 30 ma., 
respectively. To deliver an average daily 
dose of 350 r at 50 cm. with 30 ma. re- 
quires about 8 to 10 minutes. The same 
dose at 4 ma. requires about one hour. 





Total treatment time in 20 days 
Radium element capsule = 460 hours 
X-rays at 4 ma. (low intensity) = 20 hours 
X-rays at 30 ma. (high intensity) = 3.5 hours 


small parts of a 24-hour day, and that 
even if the rate of roentgen afflux were of 
importance, the difference between these 
two time-intervals would have to be greater 
to be of clinical significance. Following 
Failla’s suggestion, we attempted to in- 
vestigate this subject by a comparison of 
the effects of a series of daily ten-minute 
x-ray treatments over 20 days with con- 
tinuous radiation, with 24-hour or con- 
tinuous radiation by a 5-gram radium 
capsule in the nasopharynx, left im situ 
(Table I). We attempted to adjust the 
doses with each applicator so as to pro- 
duce the same biologic effect in the naso- 
pharynx over a period of 20 days. We 
reasoned that if the low intensity were as 
important as its proponents believed, then 
by such continuous irradiation this dif- 
ferential effect as between normal and 
neoplastic tissue should be obvious. Al- 
though the number of cases treated by 
the continuous principle was not large, we 
failed to observe any marked difference in 
the selective action or in the behavior of 
the tumor, as compared to the normal 
tissues. We have, therefore, concluded 
that within practical limits the question 
of the rate of roentgen afflux is of little 
or no biologic significance in fractionated 
x-radiation of pharyngeal cancer. On the 
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other hand, from the practical standpoint, 
as an economy of time and effort and of 
discomfort to the patient, it must be ad- 
mitted that the short daily treatment 
period made possible by the high roentgen 
afflux has a distinct advantage. 


SUMMARY 


The technic of fractionated x-radiation 
in pharyngeal cancer cannot be standard- 
ized so as to permit of the use of one set 
of treatment factors in all cases. Such 
factors as the size and shape of the skin 
portals, size of the individual and total 
doses, the target-skin distance, etc., must 
be varied to suit the individual case, de- 
pending upon the response of the tumor 
and the toleration of the patient. The 
exclusive use of x-radiation alone is not 
the best method of treatment in all cases 
of pharyngeal cancer. By the use of 
supplementary interstitial radon, many 
of the undesirable effects of heavy dosage 
by x-radiation alone may be avoided. A 
radioresistant residuum or an outlying 
node may often best be controlled by supple- 
mentary interstitial radon. Several other 
variations in the biologic effects following 
variations in the several physical factors 
of x-radiation are discussed in detail. 
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DISCUSSION OF SYMPOSIUM ON THE TREAT- 


MENT OF CARCINOMA OF THE PHARYNX AND 
LARYNX 

Dr. Maurice Lenz (New York City): 
The three excellent papers just presented 
serve to clarify certain technical details 
of roentgen therapy in cancer of the larynx 
and pharynx and the relative position of 
radiotherapy and surgery in the treatment 
of these diseases. 

Dr. Coutard’s paper, which I am to dis- 
cuss specifically, may be divided into two 
portions: first, a recapitulation of the re- 
sults obtained by 200 kv. and, second, his 
more recent experience with the use of 
400 kv. in this disease. 

His results with 200 kv. emphasize the 
fact that the effectiveness of roentgen ther- 
apy is influenced by the anatomic location, 
extent, histology of the tumor, and whether 
or not cartilage is involved. The impor- 
tance of these factors in our experience is 
illustrated in Tables I and II, which give 
our results in 27 carcinomas of the larynx 
and 31 carcinomas of the laryngopharynx 
treated by roentgen therapy at the Presby- 
terian Hospital between 1931 and 1935 and 
reviewed in November, 1938. 

The following facts are worthy of note 
in the above tables: The four patients 
whose involvement was limited to one cord 
and in whom the cord was mova le were 
free from cancer at the end of three years. 
Their voices were better than usually 
noted after successful chordectomy and 
laryngofissure. The reaction following 
x-ray therapy was more severe and longer 
than the convalescent period ordinarily 
seen after laryngofissure. The number of 
recorded five-year cures after the older 
treatment by laryngofissure is greater 
than that after the more recently perfected 
roentgen therapy and the choice of treat- 
ment is, in these cases, a matter of prefer- 
ence of the individual patient and doctor. 

This relationship between irradiation 
and surgery changed completely when the 
treatment of more extensive epitheliomas 
of the cords was considered. Radiotherapy 
alone failed completely when both cords 
were involved and especially when the 
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arytenoid cartilage was invaded and the 
cord was fixed. The only patients who 
remained well were those in whom the in- 


TABLE I.—SURVIVAL IN 27 PATIENTS AFTER 
ROENTGEN THERAPY FOR CANCER OF THE 
LARYNX, 1931-1935 





No Clin. Evidence | 


of Cancer, 
Involvement Treatment Nov., 1938 
X-ray X-ray 
after after 
X-ray laryngec- X-ray laryngec- 
alone tomy alone tomy 
_Onecord); 4 |  __| 4 
__Bothecords, 2 1 (1t) 
True cord 
extensive 8 4 4 
with fixation 
_of cord eae eae hy 
Band _ 5 | 1G) | 1) 
Subglottis 2 
Total 27 9 — 33% 
If = laryngofissure. 
x = one recurred four years after treatment. 


One also recurred six and one-half years after 
treatment. 


vaded cartilage was removed surgically 
and, if disease remained in the soft parts, 
were given post-operative x-ray therapy. 
It may be that in the future a new technic 
will be developed with which we may apply 
roentgen therapy more successfully to cases 
in which cartilage is invaded by epithe- 
lioma. Up to the present we have failed 
with this treatment alone in nearly every 
instance. Coutard claims that he has 
been able to arrest a few such cases by 
his newer technic with 400 kv. As em- 
phasized by him, however, his results date 
back only a few months and can as yet not 
be properly evaluated. 

Epitheliomas of the band at first re- 
gressed readily with moderate dosage but 
reappeared later. One of our cases re- 
curred after four years, the other six and 
one-half years after treatment, one is still 
living and well. They are usually un- 
differentiated, rapidly spreading types and 
are better irradiated than subjected to 
surgery. 

Coutard has repeatedly spoken of the 
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failure of x-ray therapy in subglottic tu- 
mors. Unfortunately, we can only corrobo- 
rate his views. 


TABLE II.—SURVIVAL IN 31 PATIENTS AFTER 
ROENTGEN THERAPY FOR CANCER OF THE 
LARYNGO-PHARYNX, 1931-1935 





'No Clin. Evidence | 





of Cancer, 
Involvement Treatment Nov., 1938 
X-ray X-ray 
after after | 
X-ray laryngec-| X-ray laryngec-| 
alone tomy | alone tomy | 
_Epiglottis 9 > 4 
Vallecula 3 on 
Pharyngo- 
epiglottic 
fold 1 
Arytenoid 
and folds 13 1 } 1 | 
Pyriform 1 1 
sinus _ (partial) 
Post-cricoid 
region 2* 
Total 31 6 — 19.3% 


* One recurred four and one-half years after treat- 
ment. 


Our best results in hypopharyngeal 
cancer have been in those of the epiglottis 
and glosso-epiglottic region. Accurate 
differentiation as to the point of origin of 
large tumors in this location is difficult. 
From the standpoint of radiotherapy, in- 
volvement of the cartilage of the epiglottis 
does not seem as grave as invasion of the 
arytenoid. The invaded part of the 
epiglottis sloughs off and no harm comes 
from it. On the other hand, roentgen 
therapy usually fails when the disease ex- 
tends forward deeply into the muscles of 
the tongue. Most of our patients who did 
well had large cauliflower, fungating types 
of tumor which grew superficially without 
deep invasion, whereas we failed chiefly in 
those in whom the tumor tended to in- 
filtrate deeply. 

In cases in which the disease invaded the 
arytenoid cartilage primarily, roentgen ther- 
apy alone failed, just as it did when the 
arytenoid involvement was secondary to 
primary disease on the cords. 
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The association of Plummer-Vinson syn- 
drome with post-cricoid epitheliomas in 
women, which has been emphasized by 
Ahlbom and Wassink, was present in both 
of our cases. The response of post-cricoid 
epithelioma to x-ray was prompt, yet we 
were unable to destroy the disease locally 
and in one case it recurred four and one- 
half years after treatment. 

As far as technic of treatment is con- 
cerned, we do not believe that r afflux per 
minute is as important as it formerly was 
thought to be. We do not exceed 20 r per 
minute, but prefer 10 r when full dosage is 
given. 

Much more important is the size of the 
daily dose, which determines the total 
duration of the treatment. Coutard’s 
best results were obtained in cases in which 
the total treatment period averaged 42 
days and in which the daily dose was low. 
When we first attempted to follow Cou- 
tard’s method of treatment, although sub- 
stituting 30 ma. for his 4 ma., we made the 
mistake of giving too large daily doses 
with large fields. In 1928, our average 
daily dose at Montefiore Hospital was 500 
r, with fields of 8S X 10 to 10 X 15 cm. 
The several patients in whom the disease 
was arrested died later, secondary to 
radionecrosis. In 1934, we were still 
giving as much as 400 r daily with fields 
of 10 X 10cm. More recently, our daily 
dose has not exceeded 300 r and is usually 
less. The fields are 8 X 10 cm. or 6 X 8 
cm. and occasionally larger. We prefer to 
treat two fields a day and give 100 to 125 
r to each side of the neck rather than to 
treat only one field on alternating days 
and give double this dose. The dose has 
naturally been varied with the size of the 
field. These have been as small as ad- 
visable, yet we disagree with the policy of 
not including the areas where metastases 
usually take place and then caring for 
them by the subsequent insertion of radon 
seeds. We prefer to use larger fields in 


these cases and to reduce our daily dose 
correspondingly. The daily dose is also 
reduced if a pseudodiphtheritic membrane 
appears before the treatment has been 
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completed. In such a case we will give as 
little as 50 to 75 r to each side of the neck 
for a few days, while the mucosa is re- 
covering, and then go back to our original 
125 r to each side of the neck. It is not 
essential for a clinical cure to obtain a 
pseudodiphtheritic membrane. Two of the 
four patients with carcinoma of the true 
cord who are well at present, one for three 
and the other for six years, never had a 
pseudodiphtheritic membrane. 

As far as the second part of Dr. Cou- 
tard’s paper is concerned, it deals with his 
recent experience with 400 kv. and can 
not as yet be properly evaluated. 

Dr. Martin can only be complimented 
on his excellent summary of the various 
physical factors bearing on the technic of 
treatment. His emphasis on the relation- 
ship among tissue effect, dosage, and the 
size of field is timely and should be heeded. 


Dr. Coutarp (closing): I think the 
question of carcinoma of the larynx is in 
the process of definite evolution. I am in- 
clined to agree with Dr. Chamberlain when 
he says that in the near future we will treat 
operable and inoperable carcinomas of the 
larynx by radiation. Until the present 
time we have been successful only with 
those carcinomas which do not infiltrate 
the muscles. 


Dr. WILLIAM CosToLow (Los Angeles): 
I will confine my remarks chiefly to the 
discussion of Dr. McCready’s paper. He 
has expressed two important points in the 
determination of the type of treatment of 
carcinoma in any locality, namely, the 
location of the growth, and the type of the 
growth. Ordinarily, as Dr. McCready has 
pointed out, the growths which are con- 
sidered surgical are the ones which are in- 
trinsic, localized, and very often confined 
to one cord. 

Undoubtedly many good results have 
been obtained in the past, both from laryn- 
gofissure and total laryngectomy, espe- 
cially in the hands of competent men as Dr. 
McCready, Dr. Jackson, and others. How- 
ever many patients refuse to undergo 
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surgery in any form in this condition, al- 
though the operations are not all as formi- 
dable as they seem. With the advent of 
irradiation and the seemingly good results, 
comparatively few operations are being 
done at the present time. During the past 
three and a half years at the Los Angeles 
County Hospital, out of some 30 cases of 
carcinoma of the larynx, only three were 
subjected to surgery, and in one of these it 
was at the patient’s request. 

The type of growth was mentioned 
by Dr. McCready. Highly malignant 
growths in the larynx might raise some 
doubt as to whether radiation or surgery 
should be used. Although the primary 
growth may be localized in these high grade 
tumors, extension may have already taken 
place. We believe that in these highly 
malignant growths, external radiation is 
the method of choice. However, we real- 
ize that, in radiation, prognosis can not be 
based upon histologic grading, because 
often Grade I squamous-cell carcinoma 
will be extremely radiosensitive, yet com- 
pletely melt away after external radiation. 

On the other hand, Grades III and IV 
carcinomas may be completely radiore- 
sistant. The reverse of this is, of course, 
also true. Generally speaking, however, 
the low grade carcinoma, confined to one 
vocal cord, certainly may be expected to 
be amenable to laryngofissure or other 
types of surgical removal. Nevertheless, 
we have seen patients with Grade I tu- 
mors, confined to one vocal cord, who have 
refused surgical interference, and have had 
complete disappearance of the growth 
following external radiation. 

Regarding the combination of surgery 
and radiation which Dr. McCready men- 
tioned in the benign conditions, I do not 
believe this is necessary, especially in the 
multiple type of papilloma. These growths 
are highly radiosensitive, as are the multi- 
ple papillomas that occur on the hands, 
feet, face, and other parts of the body, and, 
in our experience, these growths completely 
disappear with external radiation. 

Usually, when a patient is first seen, it 
should be determined whether radical 
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surgery or radiation is to be used, and 
then treatment with the one indicated 
should be carried out thoroughly. There 
is probably one exception to this, when, 
after we have reached the peak in a series 
of fractionated radiation treatments, and 
it is found that there has been absolutely 
no response whatever in the growth, sur- 
gery may be combined. 

We know that in carcinoma of the cervix 
and in other localities, our best results 
from radiation are obtained when the pri- 
mary growth is small and localized. Why 
should this not be true in carcinoma of the 
larynx? We believe that it is. 


Dr. W. Harris (New York City): It 
may seem to be a paradox to have a sur- 
geon discuss precision in radiologic tech- 
nic, but I think it a healthy point and a 
definite contribution to our work. I am 
sure that, if one studies this work of Dr. 
Martin, a great deal can be learned. 

One of the many points referred to in 
this symposium concerned the grading of 
tumors in laryngeal cancer. I believe that 
most of these remarks are made without 
careful study and analysis of the subject. 
Dr. Klemperer and I studied 60 cases of 
laryngeal cancer and found 80 per cent 
were highly differentiated. Of these cases, 
40 which were subjected to radiotherapy 
indicated that response to radiotherapy 
did not depend upon the histologic grade 
of the tumor. This is especially true in 
cancer of the true cord. 


Dr. CHEVALIER L. Jackson (Philadel- 
phia): I regret that I do not have the versa- 
tility of Dr. Hayes Martin himself, and I do 
not feel that I can do justice to his paper 
in limiting my discussion toit. I know that 
from some of the discussion that follows, Dr. 
Martin will receive more highly expert dis- 
cussion of his paper than I can give. How- 
ever, I have a certain advantage in coming 
at the end of the whole list of speakers and 
discussants. 

The first tabulation represents the ex- 
perience of Dr. Jackson, Sr., and myself 
in cancer of the larynx. We divided the 
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cases, in reviewing our whole series, into 
two groups—those seen prior to 1930 and 
those seen since 1930. This series of cases 
was discussed before the American Medical 
Association in San Francisco and the paper 
just recently appeared in the Journal of 
the American Medical Association.' 

Now of these cases, 314 of those seen 
prior to 1930 were treated as follows: by 
laryngofissure, 111; by laryngectomy, 97; 
and by irradiation, 106. The cases seen 
since 1930 were treated as follows: by 
laryngofissure, 71; by laryngectomy, 78; 
and by irradiation, 88. 

Now, in opening the discussion of the 
question of treatment of cancer of the 
larynx in that paper we took up, first, the 
question, “Is the physician justified in 
limiting x-ray treatment to the inoperable 
cases?”” That view has been held by some, 
and we went on to consider where the line 
should be drawn in choosing, and the bear- 
ing of the degree of malignancy on the 
choice. 

In answering these questions.we started 
out by saying that we felt that in the kind 
of case that Dr. McCready so well de- 
scribed, laryngofissure would give such a 
high percentage of good results that it 
should still be used until the results of 
irradiation are even better than they are 
at the present time. Furthermore, the 
very low-grade tumor is to be regarded as 
more favorable for treatment, either by 
surgery or by irradiation. I feel that other 
factors, such as the location and gross ex- 
tent of the lesion, are more important than 
the histologic type, but I think the histo- 
logic type must be considered as a deciding 
factor in the borderline cases. 

' Jackson, Chevalier, and Jackson, Chevalier L.: 


Cancer of the Larynx. Jour. Am. Med. Assn., 111, 
1986, Dec. 26, 1938. 





DISCUSSION OF SYMPOSIUM 


‘ 





165 





Now, as to irradiation: Of the 106 cases 
treated before 1930, we could find a record 
of only 44 that had been definitely arrested, 
but not a single patient of the whole series 
survived more than a year or a year anda 
half. Certainly, with results like that, no 
one could be justified in advising irradia- 
tion as a method of treatment in any 
operable case, and one would even hesitate 
to advise it in the inoperable. 

Since 1930 there have been 90 cases 
treated in our clinic by Dr. W. Edward 
Chamberlain, and of those cases 79 were 
treated prior to December, 1936. Of those 
79 cases treated up to two years ago, 17, 
or 21 per cent, are well two years or longer, 
the longest one being seven years. That is 
good as far as it goes. Some of these pa- 
tients were treated post-operatively; most 
were treated without operation. None of 
the cases in which operation had been done 
was treated with x-ray until definite re- 
currence had presented itself. 

This is the last point I want to make: 
I have the feeling that high-grade tumors 
will disappear, will respond quickly to 
irradiation, but not necessarily any better. 
They will not stand as good a chance of 
remaining in abeyance as the so-called 
radioresistant, highly differentiated, low- 
grade tumor. As stated previously, I feel 
that the case in which the tumor is slow 
to disappear and may even need the addi- 
tion of some interstitial irradiation, will be 
the one in which the radiologist as well as the 
surgeon will have the ultimate best results. 

I was going to outline briefly the technic 
Dr. Chamberlain? is using in these cases, 
but he is here himself, and I believe he will 
tell you the factors he has used in treating 
the patients in our series. 

2 Dr. Chamberlain did not return his discussion for 
publication. 
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tramammary infection complicat- 

ing the puerperal period, most cases 
being postpartum, about 5 per cent being 
antepartum. It is usually unilateral, and 
only occasionally bilateral (4 per cent in 
the group we are now reporting). The in- 
vading organism, most frequently, is the 
Staphylococcus aureus. Primipara show 
the greatest incidence (68 per cent in our 
series). 

Three clinical types are differentiated: 
(1) Premammary; (2) intramammary; (3) 
retromammary. The usual type seen is the 
intramammary which may be sub-divided 
into the parenchymatous type, in which the 
invading organism is a staphylococcus, and 
the interstitial type, in which the offender 
is a streptococcus. The premammary type 
is occasionally seen, the retromammary 
rarely. A pre-existing focus of infection 
does not appear to be a predisposing cause 
nor does toxemia of pregnancy or hemor- 
rhage. 

Moon and Gilbert (18), in a series of 100 
patients, found 75 per cent in primipara, 
75 per cent of whom went on to suppura- 
tion and drainage. All of their cases were 
treated expectantly and symptomatically. 
They also found that the condition oc- 
curred twice as frequently in patients who 
were subjected to obstetrical operations 
such as induction of labor, cesarean sec- 
tion, etc. The mortality among infants in 
their series was 4 per cent, the morbidity 8 
per cent, due to intestinal infection pre- 
sumably from the mother’s milk. They 
further found 35 days the average duration 
of indoor hospital treatment for all cases of 
acute mastitis, resolving and suppurative. 
Regarding etiology, they discount the im- 
portance of fissured nipples because only 


A x puerperal mastitis is an in- 


1 Read before the Seventh Annual Post-graduate 
Clinic of the School of Medicine, George Washington 
University, Feb. 18, 1939. 

? Submitted for publication in February, 1939. 
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one-third of their cases were so involved. 
We do not agree with that statement. 
Staphylococcus aureus is an ubiquitous 
organism; its presence, therefore, is not 
pathognomonic of acute mastitis. A di- 
agnosis is established in the presence of a 
virulent strain of organism, lack of local 
immunity of the breast, alterations in the 
chemistry of the milk, and the clinical 
symptoms of pain, fever, swelling, indura- 
tion, and, as we will show later, an avenue 
of infection in a cracked or fissured nipple. 
Dippel and Johnston (3), in 1935, re- 
ported on the incidence in a series of 113 
cases among 20,258 deliveries. Among 
clinic cases, one case of suppurative mas- 
titis was observed in 179 deliveries. 
Among private patients the incidence is 
even less: 1 in 420 deliveries. Race seems 
to play only a small, if any, part, white and 
colored patients being about equally in- 
volved. Of their cases, 71.3 per cent were 
incised and drained within 12 days of the 
development of symptoms. The third and 
fourth weeks of the puerperium showed a 
preponderance of cases, in contradistinc- 
tion to Moon and Gilbert’s (18) series 
which showed the majority of cases with 
onset of symptoms in the second week. 
Of the Dippel-Johnston cases, 21 per cent 
occurred after the thirty-ninth postpartum 
day, and 6.2 per cent occurred before de- 
livery. The inferolateral quadrants are 
the most commonly involved sites. The 
right breast is involved more frequently 
than the left, and only 4.4 per cent of cases 
were bilateral. More cases are noted in 
the colder months, suggesting the possi- 
bility of connection with foci in the upper 
respiratory tract, when such infections are 
more prevalent. Fissures and cracks in 
the nipples are portals of entry for infec- 
tion. Secondary operations were per- 
formed in 26.55 per cent of cases. It may 
be stated that one abscess does not pre- 
dispose to the development of another in a 
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future pregnancy, nor does it necessarily 
prevent the mother from nursing her baby 
in a subsequent pregnancy. 

The roentgen treatment of infections is 
not new. Watkins (22), in 1934, gave a 
chronological review of the literature since 
1905, though infections were treated by 
various and sundry since shortly after the 
discovery of the x-ray by Roentgen in 1895. 
Hodges (12-14) at various times has dis- 
cussed the ‘“Roentgen Therapy of Certain 
Infections’ and the “Rationale of Roent- 
gen Therapy in Infections.”’ In 1930 he 
stated: 


“In many cases of cellulitis of the neck and 
face where there is marked swelling, induration, 
and glandular enlargement with no tendency 
to localize or drain, irradiation is followed by a 
limitation of the process, localization of the in- 
fection and drainage, followed by recovery. 

‘‘Just what causes these changes in inflamed 
areas following x-ray treatment is not known. 
Many theories are advanced, but the only 
tenable ones seem to be: first, that some prod- 
uct, an antibody or ferment, is released, mainly 
through the destruction of cells, especially the 
lymphocytes, which increases phagocytosis. 
This causes a more rapid breaking down of the 
tissues, with earlier and more profuse drainage 
of the area and more rapid recovery. Second 
(and this does not seem a probable explana- 
tion), the product released by the ray may in- 
hibit the action of bacterial toxins and allow 
the body tissues and fluids to bring about the 
above changes more rapidly.” 


In 1936 Hodges, in discussing the effects 
of irradiation, states as follows: 


“Leukocytic infiltration is an important 
feature of inflammations and it is well known 
that polymorphonuclears and __ especially 
lymphocytes are very radiosensitive. They 
are destroyed by small doses. The early de- 
struction of the leukocytes provides more ade- 
quate amounts of the vital substances, ferment, 
antibody, or what not, which are contained 
within the leukocyte for defensive purposes. 
As a rule, the more marked the leukocytic in- 
filtration in the tissues, the quicker and more 
marked the response to irradiation will be.” 


or 


Desjardins (2), in 1937, discussing the 


mode of action of roentgen rays on inflam- 
matory processes, gives substantially the 
same explanation as does Hodges. He fur- 
ther states: 
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“The following facts have been observed 
after treatment of acute inflammations by 
radiotherapy: (1) the prompt relief of pain 
and the rapid resolution of the lesions when 
treated early, as well as by the acceleration of 
suppuration in lesions treated later; (2) that 
acute inflammations of different kinds respond 
at about the same rate to a given dose when 
treated at a corresponding stage, and (3) by 
the circumstance that a small dose of rays is 
sufficient to produce this effect.”’ 


In treating inflammatory processes the 
therapeutic radiologist must remember 
that the skin tolerance must not be taxed. 
Cushway and Maier (1), in 1937, in dis- 
cussing roentgen therapy in inflammatory 
and infectious lesions, point out that the 
relation of the age of the cell to its rela- 
tive sensitiveness is less important than the 
specific vulnerability of the different varie- 
ties of cells. It is believed that the first 
biologic effect of radiation is irritation. 
This irritation may lead to a temporary 
transient phase of increased cellular ac- 
tivity, followed almost immediately by de- 
pressed functions and cellular destruction. 
Continued acceleration of metabolism can- 
not be produced by radiation. Degenera- 
tive changes practically always follow ex- 
cept in extremely resistant tissue where no 
effect whatever may be observed. War- 
thin (21) has demonstrated that degenera- 
tive changes in leukocytes, particularly 
lymphocytes, may be noted as early as 15 
minutes following a moderately large ex- 
posure to roentgen rays. Many conditions 
are amenable to radiation therapy (4). 

While considerable has been written con- 
cerning roentgen therapy in inflammations, 
there is a paucity of literature concerning 
the roentgen treatment of puerperal mas- 
titis. A reasonably extensive search of the 
literature fails to reveal a single contribu- 
tion by title in English language medical 
journals. Contributions by title in other 
languages have been made by Fernandes 
(5), Fritsch (6), Goedel (7), Granzow (8), 
Hanne (9%), Hébert and Nicoglou (10), 
Heyrowsky (11), Kahr (15), Kautsky (16), 
Margraf (17), Pfalz (19), and Theiss (20). 

Hanne () reports his observations in 30 
cases of roentgen irradiation in beginning 
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puerperal mastitis. His factors were 170 
kv., 0.50 mm. Cu plus 0.50 mm. aluminum 
filter, a focal skin distance of 30 cm., por- 
tals 6 X Sor 10 X 15 cm., depending on 
the extent of the inflamed area. The dos- 
age was 20 per cent of the unit skin dose. 
The author states that this treatment was 
always successful and incision was never 
necessary. The milk yield of the irradi- 
ated breast is less than the non-irradiated. 
Granzow (8) reports his experiences in 21 
cases of puerperal mastitis: 19 cases were 
successfully treated, incision and drainage 
not being necessary. The dose was 10 per 
cent of the optimal skin dose; the factors 
180 kv., 0.50 mm. Cu plus 0.50 mm. alu- 
minum filter, fields 8 X 10 to 10 XK 15cm. 
The author believes that softer rays may 
be more suitable. 

Goedel (7) believes that roentgen ther- 
apy is the method of choice in acute mas- 
titis, with a dosage of 50 r administered 
every third or fourth day. Of 30 cases 
treated, 29 rapidly recovered, while inci- 
sion was necessary in the remaining case. 
The percentage of cures by irradiation is 
97. In this Clinic, heretofore, 90 per cent 
of the cases were treated surgically. 

Margraf (17), of the University of Wurz- 
burg, irradiated 118 cases of puerperal 
mastitis and. compared the results with 
those obtained in 127 cases treated ex- 
pectantly and symptomatically. The fac- 
tors were 172 kv., 4 ma., 0.5 mm. Cu plus 
1 mm. Al filter at 30 cm. distance. A dose 
of 115 r (with back-scattering) was ad- 
ministered in 3.5 minutes. The breast was 
pumped dry before treatment and elevated 
with a binder afterward. If pain and fever 
did not disappear, a second dose was ad- 
ministered after 48 hours, followed by a 
third after 96 hours. The breast was regu- 
larly emptied artificially and the milk used 
after being boiled. When only one or two 
treatments were needed, quick resolutions 
of the swelling occurred in about 61 per 
cent, while those requiring three treatments 
showed resolution in only 33 per cent; 
further irradiation was of no value. In 71 
cases in which treatment was inaugurated 
within 24 hours after the appearance of 
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swelling, fever, pain, or leukocytosis, spon- 
taneous healing ensued in 92 per cent as 
compared with 71 per cent in the 127 non- 
irradiated cases and 81 per cent in patients 
in whom irradiation was instituted after 
24 hours. In the successfully treated pa- 
tients, there was, after 24 hours, marked 
general and subjective improvement with 
disappearance of pain and redness, al- 
though scme painless swelling remained 
for from one to two weeks. Lactation soon 
returned and was fully preserved during 
the whole lactation period in all irradiated 
cases. Pfalz (19), at the University of 
Breslau, carried out animal experimenta- 
tion to determine the immunologic, hema- 
tologic, and histologic effects of weak ra- 
diation. He produced mastitis in guinea 
pigs by intramammary injections of 
Staphylococcus hemolyticus aureus made 
pathogenic to animals by passages through 
guinea pigs. The breasts were then irra- 
diated with an inflammatory dose, a pri- 
mary radiation of 320 r._ Both breasts were 
infected; one was irradiated. It was found 
that, on the average, irradiation shortened 
the course of the illness in the forms with 
infiltration and abscess formation and 
usually prevented breaking down. In 
other animals, only one breast was in- 
fected. After irradiation of the healthy 
side, healing reactions were observed in the 
inflammatory focus, which were regarded 
as immunizing distant effects of the roent- 
gen rays. When breast abscesses were in- 
cised, the irradiation checked the subse- 
quent suppuration and stimulated active 
granulation. 

Wright’s opsonic and leukocytic indexes 
were used in determining changes in blood 
immunity produced by the rays. In infil- 
trating early infections these indexes were 
raised after irradiation. A three-phase, 
non-specific immunoreaction was observed. 
In breast abscesses in a far advanced stage 
the indexes, already high, sank, or, if only 
slightly elevated, remained constant. In 
nature, the immunoreactions following ir- 
radiation were similar to spontaneous im- 
munoreactions. With decreasing hardness 
of the rays the immunoreactions show that 






























Vol. 34 ELWARD AND DODEK: 
defense processes in the blood induced by 
irradiation are the more rapid, the longer 
waved is the effective roentgen energy. 
The roentgen effect in mastitis appears to 
be in the nature of an indirect activation 
of the protoplasm. Histologically there is 
agreement between the mammary infec- 
tion of the guinea pig and that of the hu- 
man being. Cessation of lactation and 
beginning of involution predispose to in- 
terstitial infection. Roentgen rays appear 
to increase the leukocytic infiltrate or exu- 
date indirectly, and thus to speed up and 
intensify certain phases of the inflamma- 
tion. 

Encouraged by these experiments, Pfalz 
(19) treated human mastitis in the puer- 
perium in 41 cases with weak roentgen 
radiation: 10 X 15 cm. fields; skin focal 
distance of 40 cm.; a single dose of from 
50 to 60 r. The material included early 
and late infiltrates, acute and recurrent 
abscess formation. The treatment proved 
definitely superior to other forms of ther- 
apy: no ill effects were seen: there were 
no disturbances of lactation. 

Twenty-five cases of puerperal mastitis 
have come under our observation and 
treatment by roentgen irradiation. Of 
these, 17 (68 per cent) were in primipare; 
4 (16 per cent) in para II; 3 (12 per cent) 
in para III, and 1 (4 per cent) in para IV. 
Eleven (44 per cent) received roentgen ir- 
radiation within 48 hours of the onset of 
symptoms; 3 (12 per cent) within 96 
hours, and 11 (44 per cent) received roent- 
gen irradiation more than 96 _ hours 
following the onset of symptoms. Pain 
was the predominating symptom in all 
cases. Some redness of the breast was 
noted in 23 (92 per cent); swelling, in 23 
(92 per cent); induration, in 23 (92 per 
cent); local heat, in 24 (96 per cent). 
Six (24 per cent) showed fluctuation at the 
first consultation with the roentgenologist. 
Twelve cases (48 per cent) occurred in the 
right breast, 12 cases (48 per cent) in the 
left, and one case was bilateral. Fourteen 
cases (56 per cent) had cracks or fissures 
of the nipple. All cases exhibited some de- 
gree of fever, the highest fever in any case 
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being 103° F. The lowest maximum tem- 
perature of any single case was 99.8° F. 

Nineteen cases (76 per cent) developed 
symptoms within the first 21 postpartum 
days, and six (24 per cent) developed 
symptoms later, the longest being two 
cases of 49 and 50 days, respectively. 
Eleven cases (44 per cent) were incised and 
drained. Eleven cases (44 per cent), as 
above stated, received roentgen therapy 
within 48 hours of the onset of symptoms. 
Of these, only one, or 4 per cent of the total 
cases, 9 per cent of the 48-hour cases, re- 
quired incision and drainage. Twelve 
cases (48 per cent) received treatment with 
140 kv., 0.25 mm. Cu plus 1 mm. Al, 30 cm. 
distance; 13 cases (52 per cent) received 
treatment with 200 kv., 0.50 mm. Cu plus 
1 mm. Al, 50 cm. distance. None treated 
within the first 48 hours with 140 kv. (four 
cases) developed abscess. Of the remain- 
ing cases treated within the first 48 hours 
with 200 kv. (six cases, 24 per cent), only 
one case required incision and dra‘nage. 
The other ten incised cases were treated 96 
or more hours after the onset of symptoms. 
Six (55 per cent) of the incised and drained 
cases were fluctuating at the first roentgen 
consultation. The dosage with 140 kv., 
0.25 mm. Cu, or 200 kv., 0.50 mm. Cu, 
did not exceed 200 r measured in air. 
Eight cases (32 per cent) received a total of 
two treatments; eight cases (32 per cent) 
received a total of three treatments; six 
cases (24 per cent) received a total of four 
treatments; two cases (8 per cent) re- 
ceived a total of five treatments, and one 
case (4 per cent) received a total of six 
treatments. The size of the fields irradi- 
ated was always large enough to cover the 
area of inflammation, plus a liberal zone of 
healthy tissue. 

We cannot agree with the statement of 
Moon and Gilbert (18) that fissured nipples 
as etiologic factors are over-emphasized, 
since 56 per cent of our cases were so af- 
fected. Of their cases, 33 per cent were 
also fissured—no inconsiderable number, 
and most certainly not to be under-empha- 
sized. Dippel and Johnston (3) are in ac- 
cord with us regarding the importance of 
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fissures. We feel that this is the most fre- 
quent avenue of infection. The fissure or 
abrasion may be microscopic and cause 
only slight pain when the infant is suckling, 
or it may be an obvious excoriation causing 
exquisite agony. When such lesions are 
obvious or suspected, vigorous attempts to 
promote healing should be made. Silver 
nitrate, 5 per cent solution, and frequent 
cleansing with boric acid solution have 
proved satisfactory. The use of glass 
nipple shields or the temporary discon- 
tinuation of nursing may enable a return 
to direct suckling. 

It has been our experience that once the 
nipple has become frankly fissured, the 
immediate permanent suppression of lacta- 
tion offers the best hope of averting acute 
inflammation and abscess formation. A 
firm supporting binder is applied to the 
breasts, fluids are restricted to 1,500 c.c. 
daily, saline purgatives are administered; 
codeine will control pain. The infant is 
bottle-fed. Camphor is not used. The 
breasts are usually free of any activity 
within four days, though the binder is kept 
in place for ten days to prevent engorge- 
ment. Pain, swelling, redness, induration 
of the breast, or fever are indications for 
roentgen therapy, which is instituted im- 
mediately. When this routine is followed 
the incidence of puerperal mastitis com- 
plicated by abscess is considerably less 
than is reported by other authors. 


1726 Eye Street, N. W. 
1730 Eye Street, N. W. 
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ACCIDENTAL PERIVASCULAR INJECTION OF THOROTRAST' 


REPORT OF TWO CASES 


By SIDNEY E. ZIFFREN, M.D., Iowa City, Iowa 
From the Department of Pathology, State University of Iowa College of Medicine 


colloidal thorium dioxide preparation,” 

has been used extensively for radiologic 
visualization of a great variety of struc- 
tures. The most common uses have been 
in hepatolienography and as a contrast 
medium in angiography, mammography, 
encephalography, and ventriculography. 
Since its introduction a voluminous litera- 
ture has arisen in which are found several 
reviews dealing with various phases of the 
subject. Among these we may mention 
those of Shute and Davis (9), Allen (1), 
Cooke (2), and Reeves and Stuck (7). 

Various complications may occur follow- 
ing the diagnostic use of thorium dioxide. 
Of these, one of the most common is due 
to the accidental injection of the material 
into the perivascular tissues. In the pres- 
ent paper we wish to present the radiologic 
and histologic findings in two such cases. 
In the first case a bulky mass of scar tissue 
developed at the site of injection and 
gradually increased in size over a period of 
almost three years. In the second case, 
after 22 months, the thorotrast was seen 
to have spread along tissue planes and 
perivascular lymphatics. 

Case 1. B.L., a white female, 60 years 
old, entered the University Hospital on 
June 29, 1935. At this time she gave a 
history of having had a mole cauterized 
on the right arm in 1929. In May, 1934, 
she became aware of a mass in the right 
axilla which had grown steadily larger 
until the date of entrance to the hospital. 
Physical examination at this time revealed 
a mass, approximately 3.5 X 6.0 cm. in 
size, fixed in the right axilla. On July 6, 
1935, the axillary mass was excised and was 
reported by the Department of Pathology 


" recent years thorotrast, ‘‘a stabilized 


1 Accepted for publication in April, 1989. 








to be a malignant melanoma. As a part 
of the patient’s examination while in the 
hospital, on July 1, 1935, an injection of 
25 c.c. of thorotrast was given intrave- 
nously in the right and left antecubital 
fosse. This was repeated on the two suc- 
cessive days. Hepatolienography showed 
no evidence of metastases. 

The patient returned to the hospital on 
April 2, 1938, stating that in May, 1937, 
she had noted a small mass in the flexor as- 
pect of the right elbow. This had grown 
steadily in size and was painless but did 
prevent complete extension of the forearm. 
Examination at this admission revealed a 
mass approximately 3 X 2 cm. in size, just 
proximal to the antecubital area, and fixed 
to the underlying tissues. Anteropos- 
terior and lateral films of the right elbow 
revealed thorotrast within the soft tissues 
of the right arm. The patient was sent 
home. 

The patient returned on Aug. 3, 1938, 
stating that the mass had increased in size. 
Physical examination at this time showed 
a firm mass approximately 2.0 X 2.5 cm, 
in size attached to the underlying struc- 
tures. Anteroposterior and lateral films 
revealed the thorotrast within the soft 
tissues of the right arm just proximal to 
the antecubital area (Fig. 1). The region 
was tested with the Geiger-Miiller counter 
and no evidence of radio-activity was 
found. At operation, on Aug. 6, 1938, a 
localized mass was found which was very 
hard and through the center of which ran 
an antecubita] vein. The mass was ex- 
cised. 

Pathologic Report.—‘‘Specimen consists 
of a hard mass measuring 1.8 X 1.2 X 1.0 
cm. A vein passes through the center of 
the mass. On cut section the tissue is 
found to be made up of yellowish-white 














Case 1. 





Fig. 1. 


scar tissue. Microscopically the sections 
show very dense hyalinized connective tis- 
sue situated about a patent vein. Spread 
diffusely through the dense scar tissue are 
numerous large phagocytic cells filled with 
highly refractile brownish granules, prob- 
ably thorotrast. There is no evidence of 





Fig. 2. Case 1. 


Photomicrograph of mass in 
elbow, showing dense scarring and collections 
of thorium in phagocytes. 
stain 


Hematoxylin and eosin 
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Anteroposterior and lateral views of right elbow showing thorotrast in soft tissues. 
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neoplastic change in the tissues.’”’ (Fig. 
2.) 

Comment.—Scarring, as noted so con- 
spicuously in this case, has been reported 
by others. Fleming and Chase (4) re- 
ported a case in which, four months after 
injection, several nodules ranging from pea 
to walnut size were present in the antecubi- 
tal region. After removal, microscopic 
examination showed a large amount of 
brownish refractile material lying in macro- 
phages and a diffuse hyaline fibrosis en- 
veloping blood vessels and medullated 
nerves. Veal and McFetridge (11) noted 
a case in which thorotrast was injected into 
the antecubital fossa, resulting in a mass 
which was still present eight months later. 
Roentgenograms at that time revealed 
opaque strands, interpreted as lymphatics, 
leading from the mass. These writers 
suggested the possibility of such an injec- 
tion occurring in close proximity to a nerve 
and later leading to fibrosis and possibly to 
paralysis from pressure. Yater and Whit- 
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Case 2. 
Case 2. 


Fig. 3. 
Fig. 4. 


more (12) described a nodule removed four 
years and five months after injection 
of thorotrast. Microscopic examination 
showed dense hyaline connective tissue 
strands separated by grayish-brown gran- 
ules. The mass removed in our case was 
unusual in that it was steadily increasing 
in size by fibrous connective tissue pro- 
liferation. 

Case 2. R. P., a white female, 25 years 
old, entered the Department of Orthope- 
dics of the University Hospital on Dec. 16, 
1936, for the treatment of a cavernous 
hemangioma of the right calf. Following 
x-ray therapy to the calf, arteriography 
was attempted on Jan. 5, 1937, through the 
right femoral artery, 20 c.c. of thorotrast 
being used. Difficulty was encountered 
in entering the femoral artery. Blood was 
finally obtained that appeared to pulsate, 
and the thorotrast was injected slowly, 
while the vessel was occluded proximal to 
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INJECTION OF THOROTRAST 





Roentgenogram of right groin showing thorotrast in soft tissues. 
Roentgenogram of right groin showing thorotrast spreading along fascial planes. 


The 
patient complained immediately of pain at 


the site of injection by an assistant. 


the site of injection. Roentgen examina- 
tion did not demonstrate the hemangioma} 
thorotrast was shown, however, within the 
soft tissues of the right groin (Fig. 3). 
Moist packs were applied to the groin with 
relief of the pain. 

The patient returned on Nov. 14, 1938, 
after having been seen in the out-patient 
dispensary on several occasions. At this 
admission the patient stated that she had 
noticed nodular masses in the right groin 
which had given rise to no symptoms, 
Physical examination revealed several 
small nodular masses just medial to the 
pulsation of the femoral artery in the right 


groin. Roentgen examination showed the 
thorotrast spreading along the fascial 


planes and the perivascular tissues (Fig. +), 
The Geiger-Miiller counter displayed no 
evidence of radio-activity. 


On Nov. 16) 
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1938, an exploration of the groin was car- 
ried out. At this time the deep branch of 
the femoral artery was found to be beaded 
and several enlarged superficial lymph 
nodes were present. A biopsy of the vascu- 
lar sheath was taken and several of the ad- 
jacent superficial lymph nodes were re- 
moved. 

Pathologic Report.—‘‘Specimen consists 
of three normal appearing lymph nodes and 
a small piece of gray scar tissue. Micro- 
scopically the sections of the lymph nodes 
show a mild fibrosis. Endothelial hyper- 
plasia is prominent. Scattered through 
the nodes are phagocytic cells containing 
highly refractile brownish appearing gran- 
ules, probably thorotrast. These cells are 
distributed in both medulla and cortex and 
are occasionally found in the germinal cen- 
ters of the follicles. Sections of the vascu- 
lar sheath show scarring. Scattered about 
are phagocytes containing the refractile 
brown granules. These are situated in 
small clumps, principally about capillaries 
and small arterioles.” 

Comment.—This patient, in contrast to 
the first case, complained of severe pain 
during the attempt at arteriography. The 
thorotrast was seen to spread rather dif- 
fusely through the tissues. At operation 
no localized tumor was found but, rather, 
a diffuse scarring was present. Micro- 
scopically the thorium particles were 
widely scattered in contrast to the aggre- 
gation seen in Case 1. Harris (5) has de- 
scribed a connective tissue reaction in re- 
gional lymph nodes occurring in experi- 
mental animals following thorotrast injec- 
tion. In advanced cases complete loss of 
lymph node parenchyma with connective 
tissue replacement was seen. 


DISCUSSION 

Our cases revealed no evidence of radio- 
activity in the localized areas when tested 
with the Geiger-Miiller counter. However, 
the great danger of thorotrast lies in the 
fact that it is constantly giving off great 
quantities of alpha rays, which, since they 
are filtered out by the skin, are not demon- 
strable by the Geiger-Miiller counter. 
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These are the rays which have produced 
the devastating effects in the cases of occu- 
pational radium poisoning (6). The alpha 
ray activity of 25 c.c. of thorotrast is equiv- 
alent to a maximum of 1.0 microgram and 
a minimum of 0.5 microgram of radium 
(3). That very small amounts of radium 
can produce death if properly distributed in 
the body is well illustrated by a case men- 
tioned by Taft (10) in which death was 
caused by 1.2 microgram of radium. 

Of interest is the production of sarcomas 
and fibromas by ‘the subcutaneous injec- 
tion of thorotrast in minute amounts in 
rats and mice (0.6 c.c. in rats and 0.2 c.c. 
in mice). Selbie (8) has demonstrated the 
development of a sarcoma from a pre- 
existing fibroma in such an experiment. 
He has followed the early histologic 
changes occurring at the site of injection 
where the tumor appears, and has noted 
a rapid infiltration of phagocytes asso- 
ciated with a rapid connective tissue pro- 
liferation. He has concluded that the 
thorotrast acted as a foreign body, giving 
rise to connective tissue proliferation, and 
the continuous bombardment of alpha 
particles, acting upon this inflammatory 
tissue, resulted in tumor production. The 
effect of the continued action of the alpha 
rays in man is unpredictable. In view, 
however, of the production of sarcomas at 
the site of injection in experimental ani- 
mals, the dangerous possibilities should be 
kept in mind. 


SUMMARY 


Two cases in which accidental extra- 
vascular injection of thorotrast occurred 
have been studied radiologically and his- 
tologically. 

The most prominent change in both 
cases was scarring. 

The potential danger of such accidents 
has been emphasized. 
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CASTRATION OF THE FEMALE BY IRRADIATION 


THE RESULTS IN 334 PATIENTS? 


By WILLIS S. PECK, M.D., and JOHN T. McGREER, M.D., with 


NORMAN R. KRETZSCHMAR, M.D., and WILLIS E. BROWN,? M.D., 
Ann Arbor, Michigan 


==HE use of radiation in the treatment of 

benign pelvic lesions has been criti- 

cized in the past because it was 
thought that the subsequent menopausal 
symptoms were more severe than after 
surgical castration. Recent literature (1, 2, 
3, 4) has corrected this impression in some 
quarters, but the feeling still seems to be 
fairly widespread. The dose of roentgen 
rays required to produce castration varies 
considerably in the reports of different 
authors (2, 3, 5, 6, 7,8, 9,10). Itis seldom 
that the reasons for establishing any par- 
ticular dosage figure are stated. It is also 
evident from the literature that it is not 
frequent practice to vary the roentgen 
dose in definite relation to the thickness 
of the patient. 

With these facts in mind, a study of our 
patients was begun with the following ob- 
jectives: 

(1) Determination of the efficiency of 
castration by radiation methods; 
Establishment of the required 
ovarian dose for permanent castra- 
tion; 

Development of a treatment technic 
to deliver a known and constant dose 
of radiation to the ovaries of any 
patient; 

Determination, if possible, of the 
ovarian dose for temporary castra- 
tion; 


(2) 


(3) 


(4) 


1 The word “castration” is used for want of a better 
term, to imply cessation of ovarian function rather 
than removal of the ovaries. 

2 Presented before the Twenty-fourth Annual Meet- 
ing of the Radiological Society of North America, at 
Pittsburgh, Nov. 28-Dec. 2, 1938. 

’ Reporting work done in the Departments of 
Roentgenology and Gynecology of the University of 
Michigan Medical School and University Hospital; 
Dr. Peck (now at the Toledo Clinic, Toledo, Ohio) and 
Dr. McGreer (now at the Miami Valley Hospital, Day- 
ton, Ohio) in the former Department and Dr. Kretz- 
schmar and Dr. Brown in the latter Department. 


(5) Comparison of the menopausal 
symptoms following castration by 
irradiation with those following sur- 
gical castration. 

The material studied consisted of the 
records of 334 patients treated for benign 
pelvic lesions with x-ray or radium. These 
patients received their treatment during 
the period July 1, 1925, to July 1, 1937. 
The follow-up information gives the status 
of the patients six or more months after 
treatment. 

The chief complaint in 260 patients was 
abnormal uterine bleeding. This included 
bleeding at the menopause with no pal- 
pable pathologic changes in the pelvis, dif- 
fuse uterine fibrosis, small fibromyomas 
and, in a few instances, excessive bleeding 
in young adults which had not responded 
to other methods of treatment. All of 
these patients were curetted on one or 
more occasions and the material examined 
microscopically. A smaller group, 52 in 
number, had chronic pelvic inflammatory 
disease of pyogenic or tuberculous origin. 
Endometriosis was present in nine other 
patients. In the rest, castration was at- 
tempted because of such debilitating extra- 
pelvic lesions as carcinoma of the breast, 
advanced pulmonary tuberculosis, etc. 
Most of the patients were 40 years of age 
or older, only 45 of the 334 being in the 
younger group. 

During the twelve-year period covered 
by this study, the technic of irradiation 
has varied considerably in this clinic. The 
cases are, therefore, divided into three 
categories according to the following types 
of treatment: (1) patients who received 
various amounts of x-ray through two or 
more pelvic ports but whose pelvic di- 
ameter was not recorded, thus preventing 
calculation of the roentgen dose to the 


176 





Vol. 34 


ovaries; (2) those who received external ir- 
radiation, usually through 20 20 cm. or 
20 X 15 cm. anterior and posterior pelvic 
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son (11) had recently been published (Fig. 
1). These data, with those on isodose 
curves by Weatherwax (12), formed the 
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ports and whose pelvic diameter was re- 
ported; (3) the patients treated with an 
intra-uterine application of radium. 

In the first two instances, the factors 
were 200 kv.p., 50 em. T.S.D., 0.5 mm. Cu 
+ 2.0 mm. Al (H.V.L. = 0.92 mm. of Cu),‘ 
30-50 r/min. intensity and 300-400 cm.’ 
anterior and posterior ports. Between two 
and six consecutive days were usually re- 
quired for the administration of the 
radiation. Radium, when employed, was 
applied in one or more capsules in the 
uterine canal and was filtered by 1.5 mm. 
platinum + 2-4 mm. of rubber. The ap- 
plication usually lasted less than 24 hours. 
The range of dose in mg.-hr. will be shown 
later in Figure 5. 

At the time when this study was started, 
the depth dose and back-scatter figures 
for water phantoms by Quimby and Arne- 

* The use of a 70 cm. T.S.D. and a H.V.L. of 0.8 mm, 


Cu instead of a 50 cm. T.S.D. and a H.V.L. of 0.92 mm. 
of Cu increases slightly the ovarian dose. 


basis of our calculations. Both Quimby 
and her co-workers (13) and Packard (14) 
have more recently published data which 
will give slightly different surface and 
depth dose figures for the same primary 
beam. We have not, however, used the 
newer figures, since our study was started 
before these articles appeared. 

In calculating the depth dose to the ova- 
ries, it was necessary to make certain ap- 
proximations. The discrepancies caused by 
these approximations are not, however, of 
serious import when one considers the 
coarse grouping of the clinical material. 
In these calculations it was assumed, be- 
cause of repeated clinical observations 
made by one of us, that the ovary in a 
majority of instances lies about 6-7 cm. 
from the mid-line of the body and about 
midway between the anterior and posterior 
surfaces of the body at the level of the 
upper margin of the symphysis pubis. 

A depth dose curve for the ovaries (Table 
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I) was calculated on the basis of Quimby 
and Arneson’s mid-axis figures for a 400 cm.’ 
port. The appropriate isodose curve de- 


TABLE I.—CALCULATED DEPTH DOSE DE- 
LIVERED TO OVARIES THROUGH 2() XK 20 cM. 
ANTERIOR AND POSTERIOR PELVIC PORTS 


Mid-axis Dose in Per- 
centage of Surface Dose 
(11) (with Back- 
scatter) 

Depth Dose 


7 cm. 60. % 
8 cm. 53.4% 
9 cm. 47. % 
10 cm. 41. % 
11 cm. 35.3% 
12 cm. 30. % 


Ovarian Dose in Per- 
centage of Surface Dose 
(with Back- 

scatter) 

Depth 

7 cm. 
8 cm. 46. % 
9 cm. 41. % 
10 cm. 35. % 
0 
% 


Dose 
51.6% 


11 cm. 30. &% 
12 cm. 26. 


scribed by Weatherwax was employed to 
indicate the relative decrease in ionizing 
intensity at the ovary, 7 cm. lateral to the 
mid-axis of the port. 

In this review the records of 213 patients, 
containing the essential data for reliable 
computation of the ovarian dose and ade- 
quate follow-up information, were used. 
From this information and the depth dose 
table previously described, the ovarian dose 
in roentgens was calculated for each pa- 
tient. All of the patients were then 
grouped according to computed ovarian 
dosage. 

Throughout the entire range of dosage 
employed, more than 50 per cent of all 
patients who received ovarian radiation 
were permanently castrated (Fig. 2). While 
it is true that failures were more common 
when the smaller doses were given, it is 
evident that even these are apt to result 
in the permanent cessation of ovulation. 
Temporary castration seldom extended 
beyond three months after treatment. 

A patient was classed as “‘non-castrate”’ 
when bleeding occurred more than two 
months after completion of the treatment 
and lasted more than one day. This defini- 
tion was adopted to exclude “‘spotting’’ due 
to post-coital or rectal bleeding. 

Examination of the group who received 
from 500 to 624 roentgens to the ovaries 
shows that 34 (94 per cent) of the 36 pa- 
tients were castrated. Of 72 patients who 
received from 625 to 749 roentgens, all 
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were castrated. If the group which re- 
ceived 500 or more roentgens to the ovaries 
is considered as one, it is found that 142 
patients (96 per cent) were castrated. 
Since most of these patients were 40 years 
of age or over and since it is believed that 
smaller doses of radiation are required to 
produce castration after the fortieth year, 
it is of interest to examine the results among 
the younger individuals. For similar doses 
below 625 roentgens, the percentage of 
castrates is consistently lower. From the 
results obtained in our patients it appears 
that from 625 to 749 roentgens, delivered 
to the ovaries, will assure permanent cas- 
tration regardless of age. 

Figures given in the literature (1, 5, 10, 
16) do not indicate that such large doses 
are necessary to produce castration. In 
observing our results it is evident that 
nearly 90 per cent of the patients in one 
group were castrated with doses ranging 
from 375 to 499 roentgens to the ovaries. 
It is a certainty that most patients receiv- 
ing slightly less than 625 roentgens to the 
ovaries will be permanently castrated, but 
since there is apparently no logical excuse 
for failing to castrate in one out of ten at- 
tempts, it seems wise to advocate the 
higher dose. 

After establishing the required perma- 
nent castration dose in roentgens to the 
ovaries for our series, a chart was prepared 
to show the required surface dose measured 
in air without back-scatter necessary to 
produce castration in individuals with dif- 
ferent pelvic dimensions (Fig. 3). 

The calculations are based upon the 
depth dose values for the ovaries as pre- 
viously mentioned, exposure factors as 
shown on Figure 3, a dose of 625 roentgens 
to the ovary and a series of patients whose 
anteroposterior pelvic diameters range 
from 14 to 24 cm. in increasing steps of 2 
cm. 

The method of calculation is described 
by using the figures for a patient measur- 
ing 16 cm. in the anteroposterior plane. 

i:xample.-In this instance the ovary 
lies 8 cm. from the anterior and the same 
distance from the posterior surface of the 
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body. It is approximately 7 cm. lateral 
to the mid-line. The depth dose at the 
ovary is 46 per cent of the surface dose 
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flammatory skin changes. There were 
enough patients in our group who did have 
some temporary disturbance to cause us 
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TABLE II.—-CALCULATION OF SURFACE DOSE IN AIR MEASURED WITHOUT BACK-SCATTER 


FOR ANTERIOR AND POSTERIOR PELVIC 


The Surface Dose in Air _ 
to Each of the Two Ports 


625 


141 46 


: =v 
100 100 


(Table I). The surface dose is 141 per cent 
of the dose measured in air without back- 
scatter (Fig. 1). From these facts a formula 
is prepared to determine the required 
surface dose measured in air without back- 
scatter to produce the desired ovarian 
dose (Table IT). 

Many of the patients who receive more 
than a total of 600 r in a few days to each 
of two large pelvic ports will complain of 
such symptoms as nausea, vomiting, bowel 
and bladder irritation, and temporary in- 


X = 
xX 


Surface Dose with Back- 
scatter in Percentage 





PORTS 


Ovarian Dose in Roentgens 
Depth Dose in Per- 
centage at Ovary ]2 


100 100 


625 


1.297 


= 482 r/port 


to search for a method of application which 
would be less apt to produce these un- 
toward symptoms. It appeared that the 
principal reason for bladder and bowel ir- 
ritation and possibly some of the nausea 
and vomiting was the intensity of the mid- 
line dose, which was in excess even of the 
ovarian dose. For these reasons a change 
in our technic of application was made 
about a year ago which would decrease the 
dose to mid-line structures and spread the 
total dose over a greater skin area. 
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This combined six-port technic employs 
20 X 12 cm. anterior and posterior pelvic 
ports, centered at the upper margin of the 
symphysis, and divided in the mid-line by 
a strip of lead rubber from 2 to 3 cm. wide. 
It gives, in effect, two anterior and two 
posterior ports (9 X 12 cm.) centered ap- 
proximately over each ovary. In addi- 
tion, two lateral ports of slightly greater 
size are used, again centered at the ovarian 
level. The use of lateral ports reduces the 
necessary dose to the anterior and posterior 
ports by about one-third. A definite de- 
crease in post-irradiation symptoms has 
been noted since the adoption of this 
method (Fig. 4). 

Using six pelvic ports in this manner, it 
is necessary to consider that practically all 
the effect on any one ovary comes from the 
ports on that side of the body only. In 
effect, therefore, the anterior and posterior 
ports for one ovary are each approximately 
100 cm.’, and the lateral port slightly 
larger. This increase in lateral port area 
is to reduce possible error in dosage because 
of difficulties encountered in centering 
small ports. In most patients, this slight 
change in port size does not materially in- 
crease depth dose. In calculating the sur- 
face dose for three ports, an addition is 
made to the formula to compensate for the 
lateral port. 

It now reads: 


Surface dose 
(air) to each 


of three ports Surface dose 


with back- 
scatter in 

percentage 
for A. or P. 
ports or 


_—. 


Figure 5 represents a reference table from 
which can be determined the surface dose 
(measured in air without back-scatter) 
which must be applied to each of four ports 
for patients of various pelvic dimensions 
in order to deliver 625 roentgens to the 


ovaries. The large anterior port is ex- 
posed at one sitting although it is, in 
reality, subdivided by means of a central 
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Depth dose in 
percentage at fJ2 + 
ovary for A. 
P. ports 


100 
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lead strip into two eccentrically placed 
ports of smaller size. The same is true 
for the posterior port. If a lower castra- 


TABLE III.—X-RAY THERAPY FOR BENIGN 
UTERINE BLEEDING (PATIENTS OF 
UNKNOWN CALIPER) 


Total Dose Cas- Per- 
of X-ray® Cases trate centage 
600- 850 r 26 19 72 
850-1100 r 15 80 

1100-1350 r 88 

1350-1600 r 100 

1600-1849 r 100 

1850-2100 r 100 

81 11 

5 Two hundred kv.p., 0.6 mm. Cu + 2.0 mm. Al 

(H.V.L. = 0.8 mm. Cu), 50 cm. T.S.D.; 20 X 20 or 

20 X 15 cm. anterior and posterior ports (measured in 

air without back-scatter). 


Non- 
castrate 


fume 
bo 


i WS) Be) 
| Nowon 


oe) 
He 
“I 


tion dose is desired, a new table may be 
computed with the aid of the formula. 

A second group (Table IIT), consisting of 
58 patients, was also treated with radiation 
to produce castration. They cannot be 
added to the first group because their 
pelvic measurements have not been re- 
corded. This group is mentioned because 
it is included in the study of menopausal 
symptoms. 

A third group (Table IV) consists of 
patients (63 cases) treated with intracavi- 
tary radium. Only 77 per cent of them in 
the 1,000-1,500 mg.-hr. group were castra- 


Ovarian dose in roentgens 


Surface dose 
with back- 
scatter in 
percentage 
for lateral 
port 

100 


Depth dose 

in percentage 

at ovary for 

lateral port _ 
100 


ted, indicating that larger doses are neces- 
sary to insure permanent castration. The 
group which received 1,500-2,000 mg.-hrs. 
contained only seven patients, of which one 
was not castrated. No reliable conclusions 
regarding the efficiency of such dosage can 
be drawn from this small group. From 
the evidence of increasing efficiency with 
increasing dose, it is probable that from 





Vol. 34 PECK, MCGREER, KRETZSCHMAR, AND BROWN: CASTRATION 181 


1,500 to 2,000 mg.-hr. will be found suf- groups six or more months after irradia- 
ficient to castrate in most instances. tion. This was studied in order to evaluate 
Information concerning the effects of menopausal symptoms and altered sex life 
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castration, as previously mentioned, was following irradiation castration as com- 
obtained from all patients in these three pared with known changes following bi- 
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lateral odphorectomy. A similar inquiry 
was directed toward the effect of irradiation 
castration upon the general health of 
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who were without hot flashes before treat- 
ment. Of these, 20 patients (62.5 per cent) 
developed them afterward. It is of inter- 
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the patients and the frequency of subse- 
quent pelvic malignant tumor. The last 
two points may be dispensed with im- 
mediately by stating that in this group 
of 334 patients there was only one in- 
stance of pelvic malignancy occurring 
subsequent to castration and this was 
found about ten years after irradiation. 
In general, the health of these patients 
was improved and in no instance was there 
any suggestion of serious nervous or mental 
difficulty. 

As in most studies of castration, hot 
flashes or flushes were chosen as the im- 
portant symptom of the menopause. No 
attempt was made to obtain information 
concerning the severity of the flashes be- 
cause in a previous study one of us (15) 
found this to be totally unreliable. Ex- 
amining the castrated group, it was found 
that of the 160 patients who were without 
hot flashes before treatment, 118 (73.1 per 
cent) developed them afterward. In the 
group not castrated, there were 32 patients 


TABLE IV.—RADIUM THERAPY FOR 
UTERINE BLEEDING 


BENIGN 


Amount of 
Radiation 
from Radium 
in Mg.-Hr.® Cases 
500 or less 1 1 
500-1000 22 14 
1000-1500 30 23 
1500-2000 7 6 
2000 and over 3 3 


63 


Cas-_ Per- Non- 

trate centage castrate 

100 0 
64 8 


77 7 
86 1 
100 0 


47 76 of 63 cases 16 


6 Filter of 1.5 mm. of platinum, 50-180 mg. of radium 
placed in one or more capsules in the uterus. 


est to note that in a previous study (15) 
which dealt with surgical castration, it was 
found that approximately 87 per cent of 
the patients had hot flashes after bilateral 
odéphorectomy. 

In the study of the effect of castration 
on sex life, an attempt was made to mini- 
mize the individual variation in libido by 
requesting information concerning the 
change in sex life which occurred after ir- 
radiation. Out of 253 castrated patients, 
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145 (57.2 per cent) stated there was no 
change or that there was an increase in sex 
life, while 108 (42.7 per cent) stated there 
was a decrease. In the group of 63 non- 
castrates, 40 patients (63.4 per cent) 
stated there was no change while 23 (36.6 
per cent) reported a decrease. Since this 
group contained patients of all ages an 
attempt was made to eliminate the factor 
of advancing years as the cause of decrease 
in sex life by a separate consideration of 
castrated patients under 40 years of age. 
In this group of 45 patients, 35 (77.6 per 
cent) reported no change or an increase 
and only 10 (22.4 per cent) reported a de- 
crease. In the study of surgical castration 
previously mentioned it was found that 
43.2 per cent of the women under 36 years 
of age had a decrease in sex life. This ap- 
parent difference in the effects of radiation 
and surgical castration in younger in- 
dividuals suggests a less marked effect fol- 
lowing irradiation. However, it is felt 
that no definite conclusions should be 
drawn from so small a group. 


CONCLUSIONS 


1. A dose of about 625 roentgens de- 
livered to the ovaries produced permanent 
castration in the whole group of 72 pa- 
tients. 

2. In 34 (94 per cent) out of 36 patients, 
there was permanent castration with from 
500-624 roentgens delivered to the ovaries. 

3. In this series even comparatively 
small doses of radiation to the ovaries 
produced permanent castration in a ma- 
jority of cases. It appears that temporary 
castration cannot be produced with any 
degree of dependability. 

4. A formula has been developed for 
calculating the surface dose to multiple 
ports necessary to produce a planned 
ovarian dose when ports of various sizes 
and different depth dose tables are used. 

5. Technics and dose tables for patients 
with pelves of different sizes have been 
developed to deliver a uniform ovarian 
dose. 

6. Cessation of benign uterine bleeding, 
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whether due to abnormal ovarian stimula- 
tion or normal menstruation, can be ac- 
complished satisfactorily by irradiation of 
the ovaries. 

7. There is no indication that irradi- 
ation castration results in serious impair- 
ment of health. Menopausal symptoms 


are no more severe or frequent than those 
which follow surgical castration. 
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DISCUSSION 

Harry H. Bowinc, M.D. (Rochester, 
Minn.): I wish to compliment the essay- 
ists on their scientific presentation of a very 
important topic. We all appreciate the 
necessity of evaluating our irradiation 
treatment factors when irradiation is em- 
ployed to influence favorably ovarian func- 
tion or to bring about therapeutic castra- 
tion. 

The essayists have shown that the ma- 
jority of patients who come under present 
consideration for radiologic treatment are 
those whose trouble is menorrhagia or 
metrorrhagia, associated with or not asso- 
ciated with uterine fibromyoma. It is to 
this group of patients that I wish to limit 
my discussion. We fully appreciate the 
importance of treating these patients as 
individuals; therefore, we must be physi- 
cians first and radiologists second. The 
history, chief complaint, diagnosis, and 
method of treatment are very important 
and I regret that time will not permit of 
complete consideration of these subjects. 


The first objective of the study made by 
the essayists was the “‘determination of the 
efficiency of castration by radiation meth- 


ods.”’ I am of the opinion that the data 
they presented, as well as the large number 
of reported patients successfully treated by 
other radiologists, and the experience 
gained throughout many years of irradia- 
tion therapy, have definitely established 
irradiation as a therapeutic method of 
choice, in a selected group of cases, for the 
control of vaginal hemorrhage or of bleed- 
ing associated with or not associated with 
uterine fibromyoma and associated with or 
not associated with varying degrees of 
ovarian dysfunction. 

The second objective was to establish 
“the required ovarian dose for permanent 
castration.””’ The data and the method 
which the essayists presented concerning 
estimation of the dose of roentgen rays 
seem sound and satisfactory, and further, 
they should furnish a good working basis 
for similar estimations. However, I do not 
feel qualified to discuss or pass an opinion 
on the calculations they have employed. 
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My experience with the disorders pre- 
viously mentioned has been chiefly in the 
field of radium therapy. I am convinced 
that the required dose will vary with differ- 
ent patients. The chief factors for consid- 
eration will be: the age of the individual, 
the age at which menses began, the patho- 
logic condition responsible for the excessive 
menstruation, previous pelvic surgical op- 
eration, pelvic inflammatory disease, etc. 

The third objective was to develop a 
“treatment technic to deliver a known and 
constant dose of radiation to the ovaries of 
any patient.’”’ Again, the data presented 
seem to indicate that this estimation can 
be scientifically evaluated. The impor- 
tance of having under our control a depend- 
able and efficient workirg technic cannot 
be overestimated, in that it is the first re- 
quirement of a qualified therapeutic radi- 
ologist. In the estimation of the dose a 
given patient will receive, the roentgen 
therapist will find of value the calculations 
that have been presented. I am sorry time 
will not permit analysis of the cases in 
which the essayists employed radium ther- 
apy. May I mention a radium therapeutic 
technic that has proved of value at the 
Mayo Clinic. The applicator of choice is 
the universal silver tube, containing 50 mg. 
or millicuries of radium sulfate (element) or 
radon, with (0.5 mm. silver, 1 mm. brass, 
and 2 mm. para-rubber filtration. The 
doses may be described as follows: (1) 
small dose, (2) moderate dose, (3) meno- 
pausal dose. The small dose varies from 
150 to 300 mg. or millicurie-hours. The 
moderate dose varies from 500 to 600 mg. 
or millicurie-hours. The menopausal dose 
varies from 1,000 to 1,200 mg. or milli- 
curie-hours. The applicator is usually in- 
troduced into the uterine cavity at the time 
of the diagnostic dilatation and curettage. 
We permit six months to pass before 
evaluation of the therapeutic response. In 
properly selected cases, failure with the 
menopausal dose is exceedingly small, 
probably about 2 to 3 per cent. 

The fourth objective was the “deter- 
mination, if possible, of the ovarian dose 
of temporary castration.’’ This is also a 
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very important determination, especially 
in management of the young adult patient 
and the older patient who prefers to havea 
limited or moderate dose applied, hoping, 
in this way, to conserve the function of the 
organs of reproduction, and we, as physi- 
cians, should qualify ourselves to be of help 
to these patients. From the standpoint of 
radium therapy, I feel that we are in a posi- 
tion to make definite recommendations. 
However, the status of the ovary to re- 
spond to radiation will, for the present, re- 
main problematic. Clinically, the history 
may furnish a clue to the status of the 
ovaries. The presence of hot flushes and 
the associated vasomotor disturbances, to- 
gether with the age of the patient, should 
have definite clinical significance. For ex- 
ample, the patient whose menses began at 
the age of sixteen or seventeen years, may 
experience cessation of menses at the age of 
thirty-five years. In this event, the cus- 
tomary menopausal dose may be sufficient. 
However, if the patient began menstrua- 
tion at the age of eleven or twelve years, 
the menopausal dose may bring about only 
temporary cessation of menstruation. Pre- 
vious pelvic surgical operation or the pres- 
ence of chronic pelvic inflammatory dis- 
ease should also be taken into account; if 
these enter into the case, a small or moder- 
ate dose may bring about permanent amen- 
orrhea, regardless of the patient’s age. I 
cite these examples to show that the dose is 
not the only consideration in estimating 
the therapeutic effects to be obtained. 

The fifth and last objective was the 
“comparison of the menopausal symptoms 
following castration by irradiation with 
those following surgical castration.”” The 
data which the essayists offered seem to in- 
dicate that the menopausal symptoms are 
less demanding when they are the result of 
castration from irradiation than when they 
result from surgical castration. There are 
available experimental data to confirm 
this report. May I mention the observa- 
tions of the late Dr. John G. Clark. He 
was of the opinion that the severity of the 
phenomena of menopause depends on the 
nervous status of the patient. For ex- 
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ample, the highly nervous, irritable type of 
patient will experience a more severe reac- 
tion to the menopausal state than will the 
patient who is composed, stable, or not 
nervous. I am of the same opinion. 

In conclusion, I feel greatly indebted to 
the essayists for the data they have pre- 
sented and I feel that their report will 
stimulate others to carry on similar investi- 
gations; thus knowledge of the science and 
art of irradiation therapy will advance. 


R. R. NEWELL, M.D. (San Francisco): 
First I would like to express appreciation of 
this thoroughly practical study and report. 

And now, if you will bear with me, I 
would like to shout a warning. You can 
call it propaganda, if you will. I will sum 
it up in a few words. It is not fair to give 
temporary castration. If you are going to 
castrate the patient, give enough x-ray to 
do the job. It is not safe to give even 200 
roentgens to ovaries of women who might 
afterward bear a child. We do not know— 
we cannot tell—what hereditary defects 
might come out in the descendants of such 
progeny if the ovaries have suffered some 
sort of a chromosomal mutation due to ir- 
radiation from which they afterward re- 
covered. 


CLypDE C. Puitiies, M.D. (Charlotte, 
N. C.): We have for a long time been in- 
terested in this subject and I have greatly 
enjoyed hearing this paper. I feel I have 
profited much from it. 

We have been exceedingly interested in 
observing the small number of cancers 
developing subsequent to the produc- 
tion of the menopause artificially with ir- 
radiation. I was delighted to hear Dr. 
Peck say that he has had only one case in 
this large number. We, in our experience, 
have had only two cases of cancer in any 
part of the body following the castration 
of more than five hundred patients. 

One of these was in the ovary; the other 
in the cervix. The one in the ovary ap- 
peared twelve years after irradiation and 
the one in the cervix, three years after. 

We became interested in the effect on the 
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sex life of these individuals some years ago 
and we have made inquiry of a goodly num- 
ber since then. We found that a small 
percentage complained of depression, almost 
all of whom recovered; a small percentage 
had increased activity. We found about 
two years ago that those who were com- 
plaining of depression had for some reason 
felt that all sex life should be suspended 
during the time of the treatment, and in our 
work the time of treatment extends over a 
period of from four to eight, or even some- 
times, ten weeks. 

We felt from our observations on these 
patients that any change in sex life was al- 
together psychic, so at the present time 
and for the past two years we have in- 
structed each patient to carry on normally 
with sex activity during the time of treat- 
ment, and we have not had an individual 
complain of any depression. 


Wiis S. Peck, M.D. (closing): First, 
I wish to thank Dr. Bowing for his kind 
discussion of the material just presented. 

In regard to the failures in the produc- 
tion of castration with radium: we suspect 
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that these were sometimes due to the de- 
viation of the upper radium capsule away 
from the midline of the uterus and into one 
of the cornu. 

Concerning the effect on sex life: it ap- 
pears that there is a very definite reason 
why the patients who had bilateral sal- 
pingo-odphorectomy and _ hysterectomy 
should have a greater decrease in sex life 
than the patients castrated by irradiation. 
The first procedure is a major operation. 
Psychologically, the patients may be dis- 
turbed to a much greater extent than by 
irradiation castration. Many of these 
women believe they are handicapped or 
made invalid for the rest of their lives by 
the removal of the pelvic organs. If proper 
psychotherapy were used, it might prevent 
a change in the sex life to a great extent. 

Since this study was completed, we have 
discontinued the use of subcastration doses. 
It appears that this procedure is so unre- 
liable that it should not be attempted. 
Also, we do not know what, if any, con- 
genital defects will appear in future gen- 
erations as the result of temporary castra- 
tion. 





TWO YEARS’ EXPERIENCE WITH 400 KV. CONSTANT 
POTENTIAL DEEP THERAPY! 


By DAVID STEEL, M.D., St. John’s Hospital, Cleveland, Ohio 


==HE introduction of deep therapy 

machines running at voltages higher 

than the conventional 200 kv. has 
brought about a varied reaction among 
radiation therapists, a reaction ranging 
from enthusiasm to apathy and to com- 
plete disapproval. It is not the purpose of 
this paper to argue the merits of higher 
voltages. At the time of writing, the 
author’s experience extends a little over 
two years. This experience is presented 
and certain conclusions are drawn which 
at the present time seem conservatively 
justified. 

The machine I have used is a 400 kv. 
constant potential deep therapy using a 
Coolidge tube with a built-in filter of 2 
mm. of copper. In addition to this, a 
Thoraeus filter (0.93 mm. of tin plus 0.27 
mm. Cu) plus bakelite and an iometer 
chamber have been used constantly and 
exclusively, giving a filter having the 
equivalent of 6.5 mm. of copper. The ma- 
chine has run at all times at 400 kv. con- 
stant potential, 5 ma. and 80) cm. distance. 
Under such conditions the half value layer 
is 5.4 mm. copper and the intensity is 14 
r per minute (Glasser). The absorption 
curve (Glasser) in tin is as follows: 


r/min. in air 
(with iometer chamber) 


Cu (in tube) 


Filter: 


2mm. 
2mm. 
2mm. 
2mm. 
2mm. 
2 mm. 


Cu (in tube) + 0.6 mm. 
Cu (in tube) + 0.8 mm. 
Cu (in tube) + 0.93 mm. 


At the time of installation the protracted 
method of application either as Coutard 
described or as some form of ‘“‘modifica- 
tion” seemed to be the vogue. The author 
had attempted early to follow the basic 
principle of Coutard, and even though the 
technic was not the same, it seemed, 
nevertheless, that clinical results were defi- 
nitely improved. With this experience 
with 200 kv. in neck tumors, it seemed 
quite logical to predict that a better result 
would be obtained in any malignant tumors 
no matter what the location, and hence 
from the start all patients treated with a 
higher voltage were given small daily doses 
over a long period of time. The immediate 
results in the first few cases treated sub- 
stantiated this idea and encouraged the 
continuance of small daily doses. In other 
words, not only has our physical factor 
remained the same for two years for the 
400 kv. constant potential machine, but 
the method of application, for all practical 
purposes, has also remained the same. 
Even though the time factor of two years 
is relatively short, the experience is valu- 
able because of the absence of variation in 
these two important factors. 

The daily dosage is low—seldom over 


r/min, in air 
(without iometer chamber) 
20.5 22.9 


Cu (in tube) + 0.2 mm. Sn + 0.27 mm. Cu + 1 mm. 18. 20.0 
Cu (in tube) + 0.4 mm. Sn + 0.27 mm. Cu + 1 mm. £ 16.6 18.3 
Sn + 0.27 mm. Cu + 1 mm. / 15.5 16.¢ 
Sn + 0.27 mm. Cu + 1 mm. 14.5 15. 

Sn + 0.27 mm. Cu + 14. 15.3 





+ 1.0 mm. 
+ 2.1 mm. 


These factors have remained constant 
since the machine was installed in Febru- 
ary, 1935, in the St. John’s Hospital, of 
Cleveland, Ohio. 


1 Presented before the Fifth International Congress 
of Radiology, in Chicago, Sept. 13-17, 1937. 


Sn + 0.27 mm. Cu + 1 mm. 
Sn + 0.27 mm. Cu + 1 mm. £ 12: 13:4 


13.6 14. 


140 r to any one field. The fields are laid 


out with two definite ideas in mind: one, 
to cross-fire the lesion wherever possible, 
and two, to give daily dosage to the tumor 
without using the same field or fields each 
day. This idea can be easily worked out 
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in all the common sites; in the pelvic cases, 
for instance, by using two fields front and 
two fields back, treating two fields every 
other day. The reactions other than in 
the skin are surprisingly minimal. The 
majority of patients go through the course 
with no serious complaints. Nausea and 
vomiting, so commonly seen with 200 kv., 
are rarely seen with the higher voltage and 
these symptoms are usually transitory and, 
as yet, have not been severe enough to 
interfere seriously with the continuance of 
the treatment. Occasionally after the 
first few treatments a diarrhea develops, 
but at this stage it is always transitory and 
disappears without medication under fur- 
ther radiation. Toward the end of the 
course the diarrhea often returns but it is 
relatively mild, subsides with paregoric, 
and stops readily after the treatments are 
over. Rectal tenesmus is practically never 
seen. In spite of the heavy dosage given, 


there has not been a single case of intestinal 
damage either transitory or permanent. 
The skin changes start as small dots which 


are a faint red and sharply defined, gradu- 
ally growing darker and in a few days los- 
ing their identity in a generalized erythema. 
Many times these small red dots are local- 
ized to the base of the hairs involving the 
follicles. When developed, the skin reac- 
tion has the same clinical appearance as 
that produced by 200 kv. except that it is 
not as moist. This erythema disappears 
much more readily than with 200 kv. 
therapy and leaves a skin which is soft and 
pliable and only slightly decreased in mois- 
ture. The cosmetic result is excellent and 
to date no trophic ulcers have occurred nor 
have there been any late skin changes. No 
changes in the subcutaneous structures 
have made their appearance and the sub- 
cutaneous fat has not undergone necrosis, 
even in the superpubic areas in pendulous 
abdomens, in spite of the fact that high 
dosage has been administered. 
Hemorrhage from cancer of the cervix, 
uterus, and urinary bladder stops, upon the 
average, within a week or ten days’ time 
and these patients early show a gradual 
return to well being. However, a small 
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percentage of patients will do well for a 
week or ten days and then will begin to 
complain of a gradual increase of their 
original symptoms and have a marked 
lassitude, loss of appetite, dizziness, etc. 
In the first few patients showing this reac- 
tion, therapy was continued, but later a 
rest period was given to these patients, 
varying in length up to a week and in ex- 
ceptional cases ten days, at the end of 
which time they not only felt considerably 
better but were able to go through the re- 
maining portion of the course without re- 
currence of these symptoms. At first it 
seemed almost hopeless to start again, but 
it is now felt that this rest period is of 
paramount importance. With a continua- 
tion of the radiation in spite of these symp- 
toms, the outlook becomes almost hopeless, 
whereas with the rest period a higher per- 
centage of these patients do unusually 
well. As far as can be told to date, no 
tumor has become resistant because of the 
delay or the protraction. 

Present-day therapists are undoubtedly 
handicapped by unwarranted and hasty 
conclusions made by honest and enthusi- 
astic confréres of yesteryear. It seems 
extremely important at the present time 
to curb our enthusiasm with conservation 
and consider all the factors involved and 
not only the voltage. 

The voltage might well be only a means 
to an end, giving the opportunity of using 
heavier filtration with a resultant shorter 
wave length, greater distance with a proba- 
bility of a greater depth dose, and at the 
same time an economical r output. 

Recent trends in therapy most certainly 
favor heavier filtration and even though 
further investigation might well prove that 
beyond a certain point added filtration is 
of no clinical benefit, it seems to me at 
present that the heaviest filtration con- 
sistent with an economical r output is 
advisable. Such filtration gives us a 
shorter wave length and even though 
physical experiments on Drosophila eggs, 
wheat seedlings, and other test material 
have all tended to prove that the biologic 
reaction is independent of wave length, 
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clinical experience makes one wonder 
whether or not these experimental conclu- 
sions are applicable to human tissue. This 
doubt has arisen in the minds of several 
authors in particular reference to 200 kv. 
therapy and experience thus far with the 
machine under consideration certainly 
makes me wonder also. 

It is conceivable that the malignant tis- 
sue is capable of very little recovery power 
in each twenty-four hours and that the 
surrounding normal tissue recovers more 
rapidly. From day to day the dose ac- 
cumulates in the cancer tissue, whereas 
in the normal tissue because of this con- 
ceivable recovery factor accumulation lags 
behind, giving us the opportunity of de- 
livering to the malignancy a higher dose 
and yet not injuring the normal tissue be- 
yond a point of rapid repair. Certainly 
the reaction in the skin, which heretofore 
has been our barrier, subsides more quickly 
than with lower voltage, lower filtration 
radiation given in more or less massive 
doses. This is especially true in cases in 


which large fields are used and in which 


cartilage is or might be involved. If this 
is the explanation for the visible reactions 
seen in the skin, it could also be true of the 
deeper-seated normal organs surrounding 
an internal lesion, and would offer an ex- 
planation for the absence of visceral dam- 
age after heavy radiation. 

By far the majority of the cases received 
for radiation have been in the advanced 
stages of the disease. Practically all the 
breast cases untouched by surgery were 
hopelessly inoperable, not only because of 
axillary or supra-clavicular involvement of 
the lymph nodes, but many because of 
large ulcerating primary tumors or exten- 
sive skin metastases. Lesions of the intes- 
tinal tract were also far advanced. Of 16 
cases of carcinoma of the esophagus, all 
were obstructed in from eight to fourteen 
days. Rectal carcinoma, with and without 
colostomy, appeared in a stage in which, 
on the basis of previous experience, it 
seemed hopeless even to try. The cervix 
cases as a group have been more favorable, 
but even on admission many have had ex- 
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tensive involvement of one or more por- 
tions of the vaginal walls, invasion of the 
bladder, or palpable pelvic masses. The 
same is true in many of the other more or 
less common sites. At times one cannot 
help but feel that the cases are coming at 
an earlier stage, and, I believe, this is 
generally true, but now and then there is 
an influx of advanced cases which dashes 
one’s hopes of ever reaching the goal of 
recent propaganda—early diagnosis and 
treatment. 

Case 1. Adenocarcinoma of the Rectum. 
—This patient, Mrs. C. M., aged 54, no- 
ticed several spots of bright red blood on 
her stools just after Thanksgiving, 1935. 
She immediately went for examination and 
a tumor about the size of a walnut was 
found fungating into the lumen of the rec- 
tum about seven centimeters from the anal 
orifice. The tumor was not pedunculated; 
it was apparently limited to the mucosa. 
The pelvis was not fixed. Biopsy showed 
an adenocarcinoma. Radiation with 400 
kv. constant potential was started on Dec. 
14, 1935, and continued daily with the 
exception of Sundays until Jan. 24, 1936. 
The dose given was 140 r units, measured 
in air, into one posterior field directly over 
the tumor, alternating with two fields an- 
teriorly to cross-fire the lesion. A total 
dose of 2,100 r units was given posteriorly 
and 2,660 r to each anterior field as meas- 
ured in air. A mild skin reaction de- 
veloped in all fields, but no symptoms 
otherwise were noted. On Feb. 4, 1936, 
she was seen by T. E. Jones, M.D., of the 
Cleveland Clinic, at which time the tumor 
was reduced to about one-half its original 
size. Eight radium seeds of 1.5 me. each 
were inserted, a total dose of 1,500 mg.-hr. 
The tumor showed rapid regression. 

In October, 1936, a small ulcer about 
two centimeters in diameter developed at 
the original site. Biopsy failed to reveal 
any evidence of malignancy. In April, 
1937, fifteen months after deep therapy, 
there is no evidence of the original lesion. 
The lumen is narrowed slightly at this 
level, but the patient has gained weight 
and is free of all symptoms. 
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External radiation cannot take all the 
credit, but at least the case is worth record- 
ing because of the disappearance of this type 
of malignant tumor, healing after such 
heavy radiation by the combined method 
and perhaps, also, because it would seem to 
indicate that early diagnosis and treat- 
ment, when the tumor apparently involves 
only the mucosa, offer an improved prog- 
nosis. 

Of 19 cases of carcinoma of the rectum, 
this is the only one in which the tumor has 
clinically disappeared or in which there is 
the slightest hope that the disease is 
eradicated. Nevertheless, it is definitely 
felt that the palliation in several of the 
other cases was well worth while—was bet- 
ter than was expected and lasted longer 
than was expected. The palliation ob- 
tained represents a definite advancement 
in the treatment of those cases hopelessly 
beyond surgery, and is a stimulus at least 
to go on. 

Case 2. Carcinoma of the Cervix.—Mrs. 
H. S., aged 47, was admitted to the hos- 


pital on April 15, 1935, giving a history of a 
supravaginal hysterectomy, in 1929, for 
fibroids, and complaining of profuse vaginal 


bleeding of one year’s duration. The cer- 
vix, represented by a large ulcerating 
cauliflower-like mass, was amputated and a 
diagnosis of undifferential epidermoid car- 
cinoma made. Radiation with 400 kv. 
constant potential was started immediate- 
ly, using two fields front only. Each field 
was given 140 r daily to a total dose of 2,940 
r, measured in air. No untoward symp- 
toms developed, but it was noticed after 
one week that urine was extravasating 
from the vagina. She was re-admitted to 
the hospital Oct. 24, 1935, and a vesico- 
vaginal fistula was demonstrated on the 
left vaginal wall. Biopsy showed no evi- 
dence of cancer. In spite of dense fibrous 
tissue throughout the entire area, the 
fistula was successfully closed. To date 
the patient is free of all complaints. 

The first few cases of carcinoma of the 
cervix and body of the uterus were treated 
rather lightly as compared to our present 
dosage. The literature gave no index at 
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that time as to the amount to be given and 
help, as far as 400 kv. therapy was con- 
cerned, was nil. The total amount of 
radiation has been increased with experi- 
ence. Now four fields are used, two front 
and two back, bringing the total to each 
field to as near 3,000 r as possible, measured 
in air. In several cases 3,500 r has been 
reached. A skin reaction always results, 
but it is surprising how minimal and how 
short is its duration. Bladder symptoms 
in the absence of a severe cystitis are nil 
and rectal and intestinal sequele are ab- 
sent. I feel certain that cases with exten- 
sive pelvic disease have responded, which 
would most certainly have been failures in 
the past, and that through the method a 
much higher percentage of these patients 
will be salvaged, for how long will remain to 
be seen. The reaction is so splendid that 
only two cases in 84 have received radium. 
It seems to me that the time has come 
when properly administered external radia- 
tion should be given prior to radium. 

Case 3. Papillary Carcinoma of the 
Bladder.—Mr. L. E., aged 51, was referred 
by Dr. J. A. Sommer, who saw the patient 
first and demonstrated cystoscopically a 
tumor of the bladder about the size of a 
golf ball lying just above and a little to the 
right of the right ureteral orifice. Bleeding 
had been present for about six weeks, as- 
sociated with frequency and loss of 15 
pounds of weight in two months. The 
urine was bloody and contained pus. Ir- 
radiation by 400 kv. constant potential 
was started on April 14, 1936, and was 
continued daily with the exception of Sun- 
days until June 5, 1936. Four fields were 
used, two front and two back, each field 
receiving 140 r every other day. A total 
dose of 3,080 r was given to each anterior 
and 3,120 r to each posterior field. Bleed- 
ing stopped on about the tenth day and no 
other symptom developed. The skin front 
and back was mildly blistered but when 
seen three weeks after treatments were dis- 
continued this had subsided completely. 
On July 24, the following note was received 
from Dr. Sommer: “Bladder capacity 
normal. Bladder neck normal. No di- 
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verticula. Ureteral orifice readily seen. 
The bladder mucosa is of normal pinkish 
hue throughout the entire viscus. There 
is no evidence of any newgrowth. ‘The site 
of the former growth is covered with nor- 
mal mucosa. ‘There is no evidence of any 
recurrence. The bladder is absolutely 
negative.’ The patient was free of all 
symptoms one year later. 

Of the 15 cases of carcinoma of the 
bladder treated, six patients are dead and 
nine living. Of these nine, two have re- 
currences and will undoubtedly die of the 
disease. Of the seven remaining, the old- 
est has survived for one year and ten 
months since radiation and the others as 
follows: two for one year and eight 
months; one, a year and three months; 
one, a year; one, nine months, and one for 
three months. To date these seven cases 


are totally free of all clinical symptoms and 
signs. 

Case 4. Carcinoma of the Breast.—This 
patient, Mrs. E. S., aged 48, began to have 
pain in the right breast in January, 1936, 


but paid little attention to it for four 
months, at which time the whole breast 
was retracted, hard, fixed to the chest wall 
and in the upper quadrant at about the 
“eleven o'clock position’ there was a well 
defined area of ulceration two centimeters 
in diameter. No lymph nodes were pal- 
pable. Radiation was started April 14, 
1936, and ended May 15. Four ports 
were used—two to cross-fire the breast, an 
axillary and supraclavicular, each field 
receiving 1,960 r, measured in air. 

The breast remained hard, but became 
more freely movable. The _ ulceration 
healed completely. A simple mastectomy 
was performed on Aug. 25, 1936, weeks 
after completion of radiation. At opera- 
tion no nodes were palpable after exposure 
of the axilla. Microscopic examination of 
the breast showed a wide subepithelial zone 
of fibrosis with nests of tumor cells, some of 
which were necrotizing and others un- 
changed. It was estimated that about 65 
per cent of the tumor cells were destroyed 
beyond regenerating power, and about 35 
per cent were normal enough in appearance 
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to warrant the logical assumption that they 
were viable and capable of further growth. 
The supporting matrix was densely fibrosed 
in some areas and hyalinized in others. 

The experience in this case has been re- 
peated in others, and it serves as a warning 
that even though a large breast tumor 
might ‘‘clinically”’ disappear, or an area of 
ulceration heal completely, the chances are 
that viable cancer cells remain, and hence 
that surgery under the present conditions 
is well advised after radiation. This ob- 
servation agrees with that of Adair (1). 
It is felt that breasts beyond surgery can be 
brought back into the surgical field through 
radiation and that a large proportion of the 
cells in a malignant breast can be destroyed 
beyond regenerating power by pre-opera- 
tive therapy. This latter fact alone is 
sufficient reason for therapy. It is also 
felt that the highest dose possible is indi- 
cated, because a greater number of the cells 
are devitalized thereby. I feel that a 
higher dose can be given with the higher 
voltage and greater filtration with less 
damage to the skin than with the lower 
voltage, lower filtration method. Cer- 
tainly with such dosage, the surgeon ex- 
periences no added difficulty in resection 
and the incisions heal normally. To date 
only two cases in 84 have shown any evi- 
dence of pulmonary fibrosis, and no late 
skin reactions have as yet developed. The 
skin heals with unusual rapidity. Gradu- 
ally the number ofr units is being increased. 
Little difficulty is experienced in reaching 
2,000 r to each field used, and in many 
cases much higher has been given. 

One case of breast ulceration previously 
treated elsewhere with 26 applications of 
200 kv. therapy using a filter of 0.5 mm. 
copper showed no healing, but with higher 
voltage and filtration healed rapidly. Fur- 
ther investigation, with accurate compari- 
son of data, is needed to prove the point 
that higher voltage is better in such cases. 
An attempt is being made now along these 
lines. At present it would seem that cases 
do better with the higher voltage, but I do 
not feel that a definite statement can be 
made on the basis of my experience so far. 
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The cases selected for reporting are by 
no means the only ones that could be de- 
scribed in their group. These cases were 
selected with the hope that each one may be 
recognized as a case made difficult by one 
or more features and yet one which has 
done well, at least temporarily. They are 
not selected with any idea of intimating 
that all patients do as well, nor is it to be 
assumed that the cases ordinarily granted 
to be favorable or even very favorable, have 
necessarily done proportionately as well. 
On many occasions, results have been quite 
disappointing for it has been noticed fre- 
quently that some cases, which on the basis 
of previous experience would appear to be 
candidates for at least very successful pal- 
liation, have taken a steady down-hill 
course, and in some of these it would also 
appear that radiation played an important 
part. I feel that some of these cases 
would have done better had a rest period 
been given. It is extremely important not 


to break down what little resistance a pa- 
tient might have left in our zeal to apply 


the “‘court of last resort.’’ Properly given, 
the method is radical and it must be con- 
sidered such. From observation of several 
early cases, some of which did well and are 
clinically free of the disease to-day and 
others of which showed very little response 
and succumbed early, I cannot help but 
feel that the action of radiation on the ma- 
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lignant cell is not the only response, but 
that there is another, as yet indefinite and 
unknown, which, if present, makes one case 
a success and, if absent, another case a 
failure. It seems quite plausible that 
radiation brings about some body change 
other than its local destructive effect, and 
that for the majority of lesions this effect 
follows heavy, radical radiation. 


SUMMARY 


It is hoped that a few of the facts relative 
to 400 kv. constant potential deep therapy 
have been elicited. No attempt has been 
made to evaluate the factors involved in 
the method used nor have any arguments 
been presented in an attempt to prove the 
value of 400 kv. therapy. Time alone will 
do thisfor us. Inthe meantime, conserva- 
tism must be the watchword. I feel that 
no one could go through two years’ experi- 
ence such as I have without being quite en- 
thusiastic and, as far as I am personally 
concerned, I feel perfectly justified in say- 
ing that the higher voltage with the use of 
greater filtration resulting in a shorter 
wave length, when used with the protracted 
method, is a great step forward in radiation 
therapy and has come to stay. 
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THE THERAPEUTIC AND ECONOMIC INDICATIONS FOR TELERADIUM AND THE 
SUPERVOLTAGE X-RAY MACHINE! 


By CHARLES DEFOREST LUCAS,? M.D., Charlotte, North Carolina 


==HE last few years have seen the de- 
J velopment of the x-ray machine from 

an erratic toy to a highly accurate 
apparatus of which the mechanisms of 
measurement and control are capable of 
meeting the most exacting requirements. 
The rate of flow of the intratubal electrons 
can be accurately controlled. The anode 
is cooled by circulating oil within it so that 
a greater volume output is obtained. The 
tube and cables leading to it are insulated, 
protecting both patient and _ operator. 
The rays are confined to a desired beam 
instead of diverging in all directions, and 
can be directed toward the patient instead 
of directing the patient toward the beam. 
Both the physical and therapeutic units 
of measurement have been so accurately de- 
termined that we speak glibly of an ef- 
fective wave length of so many Angstrom 
units producing a certain percentage of 
a threshold skin erythema dose with such 
and such a number of r units. 

The confusion once caused by such 
mechanical and physical variables as filter, 
distance, wave length, depth dosage, tis- 
sue recuperation, the time-intensity fac- 
tor, etc., have been plotted, so that by run- 
ning the finger down an exponential line 
the five-year percentage cure for a certain 
malady may be anticipated. 

Of these variables, the voltage has here- 
tofore been least explored. The reason 
for this is primarily the prohibitive cost of 
supervoltage equipment. However, with 
the advent of the large medical centers, 
with their tremendous resources and the 
large gifts made to some research insti- 
tutions, x-ray machines of from 400 kv. to 
1,000 kv. have been and are being installed, 
purporting to be of exceptional worth in 
the treatment of malignant neoplasms. 


1 Presented before the Fifth International Congress 
of Radiology, at Chicago, Sept. 13-17, 1937. 
2 Dr. Lucas’ death intervened before proof was read. 


In the same class of equipment, and, like- 
wise, beyond the reach of practically all 
tumor therapists and their patients, is the 
occasional radium element pack. 

Upon the installation of such supervolt- 
age equipment and the amassing of so 
much of the rare and mysterious element 
radium, there is much attendant publicity. 
Such publicity, although frequently un- 
sought, is undesirable, chiefly because the 
therapeutic value of such equipment is 
questionable, even though ample time has 
elapsed since its introduction for demon- 
strating its superiority over the more eco- 
nomical standard equipment, and, second- 
arily, because it engenders false hope in 
the thousands of persons suffering with 
cancer who, grasping at a straw, seek out 
this new cure only to be disillusioned. 
Fortunately, most of this equipment is in 
endowed institutions controlled by com- 
petent men who have access to, and also 
employ, other methods of treatment. 

Similarly, some physicist builds a huge 
static machine or knocks loose a nuclear 
electron by bombarding an unstable atom 
and the scientific article reporting the 
accomplishment invariable states that it 
is to be used in combating the dread dis- 
ease, cancer. This costly and_ strained 
artificial production of extremely short 
waves obviously does not affect in any way 
the problem of cancer control. 

The chief arguments that are presented 
for the supervoltage x-ray and teleradium 
are: (1) The increase of depth dosage due 
to the greater penetrability of the ray; 
(2) the greater selective lethal action of 
the shorter wave for malignant cells, and 
(3) the increase in the amount of radia- 
tion necessary to produce a_ threshold 
erythema dose, as measured by the air- 
walled ionization chamber, with the re- 
sultant increase in depth dosage. 


Increase of Depth Dosage.-Although 
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higher and higher voltages in x-ray ma- 
chines are being produced, it is evident 
that eventually a limitation will be reached. 
Anticipating such a conclusion, we have 
assumed the existence of a ray which may 
be termed the ultimate ray which is de- 
fined as a beam of radiation the rays of 
which are parallel, non-absorbable in the 
tissues, and the intensity and wave length 
of which can be shifted at will. Such a 
beam of radiation is, of course, impossible 
as all radiation must come from a point 
source and all radiation yet produced is 
absorbed to some extent, even in tissue. 
Furthermore, the volume output by any 
method will probably never be great 
enough to produce an effective mono- 
chromatic beam of radiation after it is 
isolated by diffraction. 

Since the body is.a tube or.a.slight 
variant thereof, it may be cross-fired with 
beams of radiation from at least four con- 
venient portals of entry. Taking an av- 
erage female pelvis as a standard and as- 
suming four portals of entry as an opti- 


mum, although a larger number have 
theoretically been proven more efficient, 
we can compare the dosage of the various 


set-ups. The maximum dosage _ that 
could be delivered to the center of the pel- 
vis would be 200 per cent, assuming 100 
per cent as the amount of radiation de- 
livered on the surface of the skin. This 
amount could be delivered by the ultimate 
ray only. Since the same amount of 
radiation would be delivered to the skin 
on the opposite as on the adjacent port, 
only two ports could be given, or by using 
four ports 50 per cent could be given to 
each port, totaling 100 per cent to each. 
Going from a total of 200 per cent on an 
impossible but unimprovable set-up to a 
series of possible set-ups, we may compare 
in Figure 1 the depth dosage curves on 
machines now in use 

Due to a large volume output, it is pos- 
sible on the modern 200 kv. x-ray machine 
to give a treatment employing the divided 
dose technic of one-third of a T.S.E.D. ata 
distance of 80 cm. or even 100 cm. with- 
out being too tiring to the patient. At 
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80 cm. distance, through a 100 square 
centimeter port, with a filtration of 1 mm, 
copper, it is possible to deliver 120 per cent 
to the center of the pelvis, assuming 100 
per cent to be delivered to the surface of 
each of four ports. This amount can be 
slightly increased by increasing the number 
or the size of the ports, but we are using 
a standard set-up for the purpose of com- 
par son. 

Similarly, at 50 cm. the 700 kv. machine 
delivers 130 per cent, or an increase of 7 
per cent. If we increase the distance to 80 
or 100 cm., the time per treatment factor 
eliminates it as a useful machine. The 
gamma ray at 15 cm. distance is less ef- 
ficient than either of the two aforemen- 
tioned set-ups, delivering only 100 per 
cent to the pelvic center. Even at this 
short distance the length of time per treat- 
ment makes it impractical for delivering 
depth dosages. 

From the preceding paragraphs it is 
shown that in the future the depth dosage 
from external radiation can possibly be 
increased from 130 per cent to 200 per 
cent, but unless a more economical means 
of doing so is found, the value accruing to 
the average cancer patient is mz]. _ Another 
factor that will have to be considered as 
the wave length decreases and the source- 
skin distance increases is the addition of 
radiation to the portal of exit. 

In the future, possible improvements in 
deep therapy may be brought about by: 
(1) greater volume output in low voltage 
machines, enabling treatments to be given 
at longer distances; (2) more efficient 
methods of cooling the higher voltage ma- 
chines, allowing for a greater output and 
distance, and (3) by employing radium in 
sufficient amounts to treat at such dis- 
tances that four, six, or even more patients 
can be treated at once. 

We wonder, after all, if the slight avail- 
able margin of increase in depth dosage will 
be of much value when it seems that the 
dosage now employed is capable of con- 
verting the deeper tissues into a cicatricial 
mass and yet the long-suffering epidermis 
will cover the charred remains, while the 
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deep-lying malignant neoplasm too often 
continues to grow. Substantial increases 
in the percentage of cases showing a five- 
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Their use as cauterizing agents forms no 
part in the present discussion. 
The indications for irradiating a tumor 


Fig. 1. The depth dosage curves for three qualities of rays are shown here in 
set-ups that are economically feasible for the type of equipment producing them. 
Note that the percentage dosage variation in the depth dosage range is slight. 


year freedom from disease do not depend 
on such narrow margins. 

The Selective Action.— Both radium and 
the x-ray may be used in either one of 
two methods, as a selective destroyer of 
anaplastic tissue or as a slow cautery. 


depend on a number of variable factors, all 


based on empiricism. Obviously it is de- 
sirable to damage the normal tissue as 
little as possib'e and the tumor tissue as 
much as possible. Figure 2 shows the 
possible combinations of recuperation and 
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destruction of normal and neoplastic tissue 


by radiation. The only ideal combination 
is in those cases in which the tumor tissue 


Destruction of Normal Tissue—| Same as Tumor Good 
Slower than aa 
Ideal 
Faster than Tumor 


Recuperation of Normal Tissue—| Same as Tumor 


Fig 2. 
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variation to wave lengths in their reactions 


which vary chiefly in proportion to the in- 
tensity of radiation, as measured on one of 


Faster than Tumor 


Fair 
Slower than Tumor 


If all the possible combinations of destruction and recuperation of normal 


and neoplastic tissues are tried, in only three could radiation hope to offer benefit 
and in only one could it be ideally given as is shown. 


is destroyed more rapidly than the neo- 
plastic tissue and recuperates more slowly. 
Of the other possible combinations, only 
two would be of therapeutic value as is 
shown in Figure 2. 

While the rate of both destruction and 
recuperation is the theoretical basis for the 
divided dose method of treatment and de- 
pends largely upon the degree of cellular 
anaplasia of the neoplastic tissue, another 
but infrequently stressed factor, which has 
an important bearing on the end-result, 
needs consideration in each instance and 
that is the location of the tumor. Two 
tumors, histologically of the same type 
and of the same degree of anaplasia, may 
react to irradiation entirely differently 
if located in distant parts of the body. 
This in itself is a special study and in- 
fluences markedly attempts to tie wave 
length selectivity directly to cellular ana- 
plasia. 

The shorter wave lengths beyond those 
produced by the 200 kv. x-ray machine 
have been subjected to much experimen- 
tation in an attempt to prove their thera- 
peutic superiority, but a careful review of 
the literature shows little to recommend 
their employment. In the opinion of 
many closely observing radiologists, not 
only do they not show a specificity for 
various degrees of anaplasia and location 
on the body, but the various experiments 
on the standard biologic conveniences, 
such as Drosophila and sea urchin eggs, 
wheat seedlings, young mouse tails, and 
various adult animal skins, show little 





the numerous types of small ionization 
chambers. 

We speak of qualitative selectivity, and, 
yet, with a wave produced by 200 kv. peak 
potential and one or two millimeters of 
copper or a Thoraeus filter, we can destroy 
a basal-cell epithelioma of the face, a 
squamous Grade II carcinoma of the lip, a 
lympho-epithelioma of the circumoral lym- 
phoid tissue, or a fibroid of the uterus, and 
at the expiration of one year the surround- 
ing tissues will be clinically normal. The 
same miracle will be performed slower but 
with the same end-results by 140 kv. rays. 
The gamma ray and 700 kv. x-rays will do 
the same thing, but at the end of a year ifa 
large dose has been given over a fairly 
large portal of entry, the tissues will show a 
brawny induration which increases with 
time. Some of the cases that we have fol- 
lowed, which were curatively treated by 
the radium element pack or the 700 kv. x- 
ray machine, developed, in a few years, a 
dense cicatrix in the path of the rays, fol- 
lowed by a muscle atrophy and pain from 
nerve impingement. 

The accuracy of these observations, how- 
ever, may be questioned, and attempts to 
show the superiority of the shorter wave 
will be forthcoming for some time. Great 
efforts will be made to sustain hastily 
drawn observations of the past, but a sig- 
nificant fact is that in those institutions 
where the supervoltage x-ray, or the ra- 
dium pack, or both may be found, the 
keenest clinical observers treat the cases 
they hope to cure on standard equipment 























LUCAS: 


Vol. 34 


and relegate to the super-equipment only 
the hopeless cases, or none at all. 
The last chapter on the therapeutic im- 


TABLE 1.— ANNUAL DEATH RATE OF CANCER 
IN THE U. S., CLASSIFIED ANATOMICALLY 




















| Estimated 
| no. amen- 
Location | pesto | able to x- Per- 
— Pe ; ray or tele- centage 
500) 2 
radium 
treatment 
Buccal cavity, | | 
_pharyax __ ath Radka 5,000 | 5,000 100 
G.-i,tract | | 65, 000. 5,000 | 8 
Respiratory tract — 5,500 So 4, 000 — 73 
Uterus | _ 15,500 | 15,500 | 100 
Other genital | a se | | 
organs | _—-3,500 | 2,000 | 57 | 
Breast af 13,000. | 10,000 | 77 | 
Male g. -u. tract | 
(less bladder) ——— 7,000 | 60 | 
Skin — | 3,500 | 3,500 | “100 
Bladder _ a eats F000 | | 4,000 | 100 
Bones __ {| _ 2,000 | 1,000 les 50 | 
Miscellaneous | 9,000 | 4,500 | 50. | 
Total 134,500 | 61,500 | 46 | 
Non-malignant | 
__tumors 6,000 | 2,000 33 | 
~ Grand Total | 140,500) 63,500 | 45 | 


portance of extremely short waves in can- 
cer control has not been written, but data 
are slowly accumulating, showing that 
perhaps the optimum wave may not lie in 
the realm of supervoltage. The practical- 
ity of the radium pack will be discussed 
later in this paper. 

More Short Wave Radiation Necessary to 
Produce Erythema.—If, under some simple 
set-up, a beam of 200 kv. x-rays produces a 
blushing of the skin in 80 out of 100 pa- 
tients in two weeks’ time by exposing the 
skin to 600 roentgens, and, under similar 
conditions, 700 kv. rays produce an iden- 
tical reaction with S00 roentgens, it may be 
argued that a greater amount of radiation 
can be delivered to the deeper tissues be- 
cause of the greater amount of radiation 
required to produce an erythema. If 
measured by the ionization chamber this is 
certainly true, but we are interested only 
in the biologic reaction and employ physi- 
cal measurements only to help predeter- 
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mine such reaction. Therefore, after the 
secondary radiation is corrected for, it is 
improbable that the rays, after traversing 


TABLE II.—TREATMENTS REQUIRED 
Divided Dose Technic: One-third T.S.E.D. per 




















Treatment 

Location iz Per case | Total per 

annum 
Buccal cavity, pharynx . 40 | 200,000 
G.-i. tract _ “|__20 | 100,000 
Respiratory tract | 50s} =, 000 
Uterus | 24 | 370,000 
Other genital organs | 20 | ~———«40,000 
Breast __ eee Sox = 300,000 

Male g.-u. tract (less | 

bladder) 30 210,000 
Skin Sena ee eae 1 to 10 = ~ 290 000 
Bladder — mes i 50 | ——_—-200,000 
Bones —“‘—t*~sé*sS*i‘é (0,000 
Miscellaneous 10 me 45,000 
Non-malignant | 10 | 30,000 
Total | _1,725,000 


several centimeters of tissue, would assume 
an increased tissue lethal action. How- 
ever, this would be quite possible with a 
monochromatic beam of radiation, as most 
of the ionization produced by a ray takes 
place at the terminus of its trajectory. 

Might it not be possible that this ap- 
parent increase in the number of roentgens 
required to produce an erythema is due to 
the shorter wave failing to impact as many 
molecules within the cell as it passes 
through, thereby causing less ionization 
within the cell, which ionization some 
scientists believe accounts for the lethal 
action? This theory is sustained by the 
fact that the wave length and the amount 
of radiation required for an erythema vary 
inversely and proportionately. 

The Economic Aspect.—The _ tables 
contained herein are self-explanatory and 
require little detailed discussion. 

In Table I the total number of new can- 
cer cases that appears annually in the 
United States is divided into body loca- 
tions, and the number in each division 


amenable to x-ray or teleradium treat- 
ment is estimated, attempting to combine 
the surgeon’s and the radiologist’s view- 








TABLE III.—MACHINE CAPACITY 
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AND NUMBER REQUIRED 






































20K : ] 
— 00 ae 30 ma. 4-gram Ra. Pack 
Filter | Di —— 
} Sp ag cna istance 
| = 0.5mm, | 1mm. 2mm. | » ol 
(Dist. 50 em. Ca Cu | Cu _/| 400kv. | 700 kv. | 10cm. | 15 cm. | 50 cm. 
Output per min. r ‘T or r equiv. 35 20 ee? | _10 86 | 12 .o7 .05 
Treatments per day (one-third | | 
T.S.E.D ’ fa OL 8 | 0 24 | 9.0 4.5 | 1/; 
"Treatments per year (300 days) 6,000 4,200 | 2,400 3,000 _ 7,200 _ 2,700 | BE _ 1,350 | 100 
‘Machines required 287 411 | 719 574 240 640 | 1,280 | 17,250_ 
Kilograms | 3 5.0 | 69.0 














200 kv. and 400 kv. machines calculated on eight-hour day. 


700 ky. and radium pack calculated on 24-hour day. 


point. The percentage that could be 
benefited by radiation is placed conserva- 
tively at 45 per cent and is without doubt 
much too low. 

In Table II the number of treatments 
given to the various body locations, by a 
number of clinics for a single series, was 
averaged and multiplied by the total num- 
ber, to obtain the total number of treat- 
ments per location per year. These totalled 
1,725,000 treatments. The one-third T.S.- 
E.D. was chosen as the average dose. 
This is probably lower than the average 
dose now employed but the trend of most 
radiologists is toward similar small doses. 

In Table III the output in roentgens or 
roentgen equivalents is determined for sev- 
eral set-ups as listed. The data on the 
400 kv. machine were probably not as ac- 
curate as the other set-ups nor have they 
been verified from different sources. The 
number of treatments possible per year is 
obtained by multiplying the daily number 
of treatments for a given set-up by 300, 


which represents the approximate number 
of machine working days per year. This 
product, divided into the total number of 
treatments required per year, gives the 
number of machines necessary for the 
given set-up. It will be observed that the 
amount of radium required to treat these 
cases, if it is to be used atdistances sufficient 
to obtain great depth dosage, eliminates 
it as a valuable asset in cancer control. 

In Table IV the costs of radiation ther- 
apy are compared. 


CONCLUSIONS 


1. Depth dosage from distant irradia- 
tion has only a narrow field for improve- 
ment. A further increase is probably not 
indicated, but if it is, a greater volume 
output will help more than higher voltage 
to solve the problem of cancer control. 

2. The selective destructive action of 
the short wave x-ray and the gamma ray 
for neoplastic tissue has not been demon- 
strated. 


TABLE IV.—COST OF TREATMENT AND EQUIPMENT 




































































200° kv.,30ma. | 
a 7 = liter — site, | Vibes, | 4-gram Ra. Pack* “ - 
0.5mm.| 1mm.| 2mm, | Distance —— 
= Cu Cu Cu | 10cm. | 15cm. | 50cm. _ 
Initial cost $ a 8,000 | 15,000 | 250,000 | 100,000 ikl 
Annual upkeep $ | 6,000 | 12,000 | 50,000 | 12,000 aa 
CostprTSE.D.$ | 3; %5 | 9 | 12 | 60] 2 | 50 600 
|Cost per case (20 treatments) ys 2 ee ae 100 | 400 175 | 350 4, 000 
\Cost of equipment. Total Pit | _ ae 
U. S. (millions) _2.3 | 3.0 | 52 | 86 | 120} 64 | 198 1,725 
Upkeep equipment. Total | 4 uses 8 ve: ace healing eli 
U. S. (millions) li7|22]39 | 69 | 3.0! 7:7 |. 164 207_| 








* Calculated on 24-hour day. 
** Radium at $20,000 per gram. 
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3. The problem of cancer control, be- 
cause of the large number of treatments 
brought forth by the adoption of the di- 
vided dose method, is affected little by the 
supervoltage equipment and the radium 
element pack. 

4. The frequency of supervoltage x-ray 
installations is not justified in the light of 
their present accomplishments. 

5. The radium element pack has little 
if anything to offer the individual suf- 
fering with cancer and nothing to offer to 
the problem of cancer control. 

6. Indications are that x-rays in the 
200 kv. range are the therapeutic optimum 
and are most economically adjusted to our 
present problem of cancer control. 


SUMMARY 


The qualities of rays obtained from the 
200 kv. x-ray machine, the 700 kv. x-ray 
machine, and the radium element pack are 
compared from a standpoint of depth dos- 
age, cellular selectivity, and the production 
of threshold skin erythema. The depth 
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dosage curves for certain standard set-ups 
are shown and the small percentage of dif- 
ference between the quality of the three 
rays is demonstrated. 

The rates of destruction and recupera- 
tion of normal and neoplastic tissues, with 
the possible valuable combinations, are 
shown. 

The economics of the set-ups is discussed 
and detailed tables showing the number of 
annual treatments required for tumors of 
various body locations, their cost per 
treatment and per case, the number of 
machines required, and their cost of in- 
stallation and upkeep are presented. 

Conclusions as to the value of the super- 
voltage equipment and teleradium are 
drawn. 

The physical measurements for the 700 
kv. x-ray machine and radium element 
pack were obtained from publications of the 
Physics Department of the Memorial Hos- 
pital, New York City. Other calculations 
were made by the author from the many 
standard works on the various subjects. 
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THE DIFFERENTIAL ACTION OF X-RAYS ON THE ANTERIOR AND POSTERIOR 





REGIONS OF TUBIFEX TUBIFEX 
By HERMAN BRANSON and H. KERSTEN, Cincinnati, Ohio 


From the University of Cincinnati 


T IS well known that posterior regenera- 
tion in Tubifex tubifex occurs when it is 
separated with a knife at any level be- 

hind the tenth somite and that, following 

x-ray irradiation, regeneration is inhibited 

(Stone, 1932). In this paper experiments 

are described in which the separation was 

accomplished by irradiating several somites 
with an intense collimated beam of soft 
x-rays, and also some experiments in which 
irradiation of all the animal caused the 
death of only the posterior. 
Methods.—Mud containing the animals 

was collected at frequent intervals for a 

period of over a year along the shore of 

Burnet Woods Lake, near the University, 

and kept in porcelain pans at room tem- 

perature in the laboratory. The animals 
were removed from the mud just before 
they were irradiated. After irradiation 
they were kept in clear water in small Petri 
dishes or in the depressions of well slides. 
The work may be conveniently divided 
into two parts, of which the first is con- 
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cerned with the irradiation of a very small 
part of the head, the heart, and the middle 
regions of the animals, while the second is 
concerned with the irradiation of the ani- 
mals inentirety. The first part required 
that a relatively intense beam of x-rays 
strike a small portion of the animal, while a 
less intense beam, spread over a large area, 
was needed in the second part, so that 
different x-ray tubes and different technics 
for holding the animals in place during ir- 
radiation were employed. The x-ray tubes 
were of the gas type, made of metal with 
porcelain insulators. Each had a copper 
target and windows thin enough so that 
the most intense part of the transmitted 
radiation had a wave length of 1.54 
Angstroms. The tube used for the first 
part of the work (Fig. 1-A) was operated 
at 35 kv.p., and 20 ma., and the one used 
for the second part (Fig. 1-B) at 25 kv.p., 
and 10 ma. In order to hold the animals 
still in the first part of the work they were 
narcotized by immersing them in a ().2 per 
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Schematic drawings showing how the animals were placed during irradiation. 
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cent solution of chloretone for a few seconds 
just before the period of irradiation. Pre- 
liminary experiments had shown that the 
animals could be left in this solution for 
over 20 minutes without injury or debility, 
and that narcotizing did not prevent both 
halves from living after being cut. 

Part I. Differential Action of X-rays on 
Selected Regions.—The authors expected 
that when several somites were irradiated, 


TABLE I.— APPEARANCES OF Tubifex tubifex 

24 HOURS AFTER APPROXIMATELY THREE 

SOMITES IN THE REGIONS INDICATED HAD 
BEEN IRRADIATED 


Region Irradiated 


Anterior Heart Middle 
Tip Region Section 
Normal animals 23 69 67 
Dead animals 25 13 15 
Animals having tuber- 
osities (Fig. 2) 44 11 7 
Animals showing pro- 
gressive disintegration 11 16 1 
Separated animals with 
dead posteriors (Fig. 
3) 0 0 27 
Separated animals with 
dead anteriors (Fig. 
3) 0 0 5 
Separated animals with 
both parts living (Fig. 
3) 0 0 24 
Totals 103 109 146 


bad 
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using the arrangement illustrated in Figure 
1-A, these would die after several hours, 
the worm would sever, and the two parts 
would survive. This happened in some 
cases, but it was evident after a few trials 
that the action of the ‘‘x-ray knife’’ was 
not the same as that of an ordinary knife. 
When observed 24 hours after irradiation, 
some animals showed tuberosities at the 
site of irradiation, others seemed normal, 


TABLE II.—APPEARANCES OF Tubifex tubi- 

fex THREE DAYS AFTER APPROXIMATELY 

THREE SOMITES IN THE REGIONS _INDI- 
CATED HAD BEEN IRRADIATED 


Region Irradiated 


Anterior Heart Middle 
Tip Region Section 
Normal animals 27 69 41 
Dead animals 28 18 34 
Animals having tuber- 
osities (Fig. 2) 45 10 7 
Animals showing pro- 
gressive disintegration 3 12 0 
Separated animals with 
dead posteriors (Fig. 
3) 0 0 44 
Separated animals with 
dead anteriors (Fig. 
3) 0 0 4 
Separated animals with 
both parts living (Fig. 
3) 0 0 16 
Totals 103 109 146 





Fig. 2. Tuberosities formed on Tubifex tubifex due to the irradiation of approximately three somites with 


soft x-rays. 





Left, on the anterior; middle, on the heart region; right, on the middle region. 
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others had broken in two with a survival 
of either the anterior, the posterior, or 
both. The observations 24 hours after ir- 
radiation are tabulated in Table I and 
those three days after irradiation, in Table 
II. 

The data in Table II were obtained in- 
dependently of those in Table I. Thus, for 
example, the seven animals which showed 
tuberosities in their middle sections, as 
listed in Table I, are not necessarily the 


TABLE III.—DATA FOR PLOTTING THE LETHAL CURVE SHOWN IN FIGURE 4. OBSERVATIONS 
WERE MADE 24 HOURS AFTER IRRADIATION. 
MAKING 15() IN ALL, WERE USED 


Minutes of Observed No. Animals 
Irradiation Total Dead Alive 
1 10 0 10 
5 10 2 8 
10 10 3 7 
12 10 3 7 
15 10 8 2 
16 10 6 4 
18 10 6 4 
20 10 6 4 
26 10 7 3 
30 10 6 4 
35 10 ‘f 3 
40 10 9 1 
45 10 10 0 
50 10 10 0 
5 0 





Fig. 3. 


Tubifex tubifex separated, due to the irradiation of approximately three somites with soft x-rays. 
Left, with death of the posterior; middle, with death of the anterior; right, with survival of both regions. 





same seven listed in Table II, because some 
of those listed in the first table died, some 
of the normal ones showed subsequent 
tuberosities which are listed in Table II, 
and some tuberosities were absorbed in the 
interval between the 24-hour and 3-day 
observations. 

Part II. Differential Action of X-rays 
When All of the Animal is Irradiated: De- 
termination of a Lethal Curve.—The results 
of the previous part indicated that the 


FIFTEEN GROUPS OF TEN ANIMALS EACH, 


Probabilit y of 


Implicit No. Animals Dying 
Total Dead Alive _m + 1 
m+n m n m+n+2 

57 0 57 0.02 





49 2 47 0.04 




























posterior of the animal was more easily 
injured than the anterior, so that the 
authors were led to investigate what would 
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MINUTES OF IRRADIATION 
Fig. 4. Lethal curve for Tubifex tubifex ir- 
radiated with soft x-rays. 
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the x-ray tube at a rather low voltage and 
current and expose groups of animals for 
various periods of time. This is the same 
procedure which is used for obtaining data 
for a lethal curve, so the latter is included. 
One way to plot a lethal curve is to indicate 
the percentage of animals killed as a func- 
tion of the time of irradiation. A better 
way, when the total number of animals 
used is not large, is that suggested by Reed 
(1936), namely, to plot the probability of 
dying as a function of the time of irradia- 
tion. The data for plotting such a curve 
are given in Table III and the curve in 
Figure 4. 

Among the 150 animals examined 24 
hours after irradiation there were four 
which had dead posterior and living an- 
terior regions. When the same group was 


— 





Fig. 5. Two examples of Tubifex tubifex whose posterior regions have died due 
to the irradiation of the animals in entirety with soft x-rays. The arrows point in 


the direction of the dead regions. 


happen when the animals were irradiated 
all over the body. A convenient way to 
get assorted doses appeared to be to operate 









examined three days after irradiation there 
remained four whole animals alive, nine 
whose posterior region alone had survived, 
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and none with tuberosities. Figure 5 shows 
the appearance of two of the animals 
whose posterior regions had died. 


SUMMARY AND DISCUSSION 


1. When approximately three somites 
of Tubifex tubifex are irradiated with an 
intense dose of soft x-rays, applied to the 
anterior tip or the heart region, the princi- 
pal changes observed in those surviving 
animals which do not appear to be normal 
are the formation of tuberosities (which 
may be absorbed later by the animal) at 
the place of irradiation, and disintegration 
progressing away from the place of irradia- 
tion. 

2. When the middle section is similarly 
irradiated the principal change observed 
in the abnormal animals which survive is a 
breaking apart at the place of irradiation, 
with either both parts living or, more often, 
the death of the posterior region only. 

3. Tubifex tubifex may be killed by ir- 
radiating the animals’ whole body with 
soft x-rays. When the dose of x-rays is too 
small to produce 100 per cent killing, the 
surviving animals show either no apparent 
change or the death of the posterior region 
only. 

Although the x-ray beam, in the experi- 
ments in which selected regions were being 
irradiated, struck not more than three 
somites, it should be pointed out that this 
does not mean that the adjacent regions 
did not receive some irradiation; for it is 
well known that secondary x-rays are scat- 
tered in all directions from the part ir- 
radiated. Thus the animal would be very 
badly injured at three somites and the ad- 
jacent somites injured to less and less de- 
grees, according to their distance from the 
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three which were irradiated by the pri- 
mary beam. 

It seems that there might be two possible 
explanations for the results observed. The 
first one is that the scattered x-rays in the 
first part, and primary x-ray beam in the 
second part, acted according to the law 
of Bergonié and Tribondeau (1906), which 
states that x-rays act with greater intensity 
on the cells whose reproductive activity is 
the greater, cells whose metabolic rate is 
higher, and those whose morphology and 
function are less definitely fixed. This 
requires that the posterior region be the 
one which fulfills the requirements of the 
law, not unreasonably, but it does not seem 
as reasonable to expect the scattered radia- 
tion to be so potent. 

The second explanation is that the x-rays 
produced a toxic substance in the animal 
at the site of irradiation and that this 
moves to other parts, killing the most sus- 
ceptible ones just as in the experiments 
of Child (1924), in which susceptibility 
gradients were shown by immersing ani- 
mals in toxic liquids. Since no posteriors 
were injured when the head and heart 
regions were irradiated, this explanation 
requires that the toxin had become too 
diluted to be effective when it reached the 
posterior. 
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A NEW APPROACH TO THE TREATMENT OF CERTAIN 
BLADDER CARCINOMAS! 


By LOWELL S. GOIN, M.D., and EUGENE F. HOFFMAN, M.D., Los Angeles, California 


ARCINOMA of the bladder is a dis- 
C ease of relatively common occurrence, 

comprising about 0.4 per cent of all 
human tumors. The relative incidence is 
much higher in urologic practice, and in 
Young’s Clinic 4 per cent of 12,500 cases 
were bladder tumors. They are nearly 
four times as common in men as in wo- 
men, and, for practical purposes, occur be- 
tween the ages of fifty and sixty-nine but 
from age sixty to sixty-four seems to be the 
period of most frequent occurrence. They 
may occur anywhere in the bladder but 
are slightly more common on the lateral 
walls than elsewhere. The trigone is the 
next most common region, the exact loca- 
tions being as follows: 


Lateral walls 42% 
Trigone 27% 
Posterior wall 11% 
Vault 8% 
Anterior wall 6% 
Bladder neck 6% 


As a general rule, the tumors occurring in 
the vault of the bladder are of the highest 
histologic grade of malignancy, namely, 
Grades 3 and 4, while in marked contrast, 
those involving the trigone, lateral wall, 
and neck of the bladder are commonly of 
histologic Grades 1 and 2. Based on the 
figures of the Carcinoma Registry of the 
American Urological Association, a tumor 
located on the lateral wall, the trigone, or 
the neck of the bladder has approximately 
an even chance to be either Grade 1 or 2, 
while 75 per cent of vault tumors will be 
Grades 3 or 4. 

From observations made upon dye work- 
ers, it seems likely that the malignant tumor 
originates in the basal layer of the epi- 
thelium about the terminal blood vessels 
and that it may reach considerable size 
before the superficial epithelium becomes 





! Presented before the Twenty-fifth Annual Meeting 
of the Radiological Society of North America, at 
Atlanta, Dec. 11-15, 1939. 


involved. The tumor then usually fol- 
lows the vascular supply into the deeper 
layers. If this concept is valid, it seems 
doubtful that we will ever be able to make 
an early diagnosis of bladder tumor, unless 
a cystoscopic examination becomes a rou- 
tine procedure along with periodic health 
examination. Therefore, it is evident that 
hematuria, frequency, dysuria, pain, and 
retention are still our diagnostic signs; 
hematuria being the initial symptom in 
75 per cent of all tumors. The hematuria 
of neoplasm begins without warning, is 
painless, begins and ceases without ap- 
parent cause or reason, and usually ‘stops 
before the patient has had the courage 
to consult his physician. The following 
period is symptomless and the patient 
feels a sense of security. Knowing that his 
first attack ceased without treatment, the 
second attack of hematuria is regarded 
with less apprehension and this routine is 
repeated over and over until retention oc- 
curs, or until the hematuria is continuous. 
Only then does the physician see the pa- 
tient, only to find a tumor so large that 
surgery is out of the question. 

The cystoscope reveals a picture varying 
with the numerous types of tumor which 
may be encountered. A simple papilloma 
presents itself as a pedicle from which 
delicate, translucent fronds wave to and 
fro in the cystoscopic fluid, while in a sessile 
papilloma, the fronds arise from a broad 
base and resemble a fragment of pink coral. 
These papillomas may be single or mul- 
tiple. In sessile or infiltrative tumors, the 
mass of tumor tissue is pushed abruptly 
upward from the mucosa; it bleeds easily, 
and may contain sloughing areas or areas 
of calcification. Bleeding may so cloud 
the cystoscopic fluid as to render clear 
vision difficult. It is well to include an 


indigocarmin test in this examination to 
prove the potency of the ureters, and the 
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diagnostic picture is completed with retro- 
grade or intravenous pyelography, and 
opaque or air cystograms. 

We have at our command a considerable 
number of procedures for the treatment of 
bladder carcinoma, including: 

1. Electrocoagulation of the tumor, 
either by the transurethral or suprapubic 
routes. 

2. Implantation of radon seeds with 
or without electrocoagulation and by the 
transurethral or suprapubic methods, or 
the use of radium needles by the supra- 
pubic route. 

3. External radiation therapy. 

4. Suprapubic extraperitoneal resec- 
tion of the involved area of the bladder 
wall with or without transplantation of a 
ureter. 

5. Suprapubic total cystectomy with 
partial prostatectomy. 

Non-infiltrating small single or multiple 
tumors of the lower grades of malignancy 
can be treated adequately by transurethral 
electrocoagulation with the resectoscope 
















Fig. 1. Apparatus employed. 
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and various types of electrodes. One must 
be careful to extend the coagulation into 
the normal tissue surrounding the tumor- 
bearing area. Several fulgurations over an 
extended period of time may be necessary 
for a cure. In the presence of urinary 
bladder infection, or in the case of small 
tumors of the higher grades of malignancy, 
or of tumors of a lower grade of malignancy 
but somewhat more extensive in area, elec- 
trocoagulation through a suprapubic inci- 
sion is the method of choice. 

Electrocoagulation then, following supra- 
pubic cystotomy, may be cited as the 
method of choice when we must deal with 
(a) small tumors of high grade malignancy, 
or (6) larger tumors of lower grades of 
malignancy. 

Small non-infiltrating tumors of the 
higher grades of malignancy, easily seen 
and reached, can be fulgurated transure- 
thrally and the base seeded with radon 
emanations. It must be remembered that 
the accurate placing of radon seeds trans- 
urethrally is very difficult, partly due to 
purely technical difficulties and partly to 
the fact that the area to be treated varies 
in size, depending on the degree of disten- 
tion of the bladder. It is technically im- 
possible to use radium needles transure- 
thrally. With suprapubic cystotomy, ra- 
dium or radon emanations may be used with 
less difficulty. Tumors that are too large 
to fulgurate transurethrally, if they occur 
on the lateral walls well away from the 
ureters, or in the vault can be treated by 
resection of the bladder wall. It is essen- 
tial that an area of uninvolved tissue 


X-ray tube, localizing cylinders, and 


Fig. 2. 
filters. 
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surrounding the tumor be removed to pre- 
vent extension through continuity, and 
this is accomplished by removal of the 
bladder segment with a radio-knife, the 
bladder being then closed around a supra- 
pubic catheter. 

When the lesion is an infiltrating carci- 
nomas involving the ureters, the bladder 
neck, or the trigone (the area in which 75 
per cent of all the bladder tumors occur), 
total cystectomy is the only surgical pro- 
cedure offering any possibility of cure. 
Total cystectomy and its accompanying 
diversion of the urinary stream is a for- 
midable procedure. It is usually per- 
formed in two stages. The first stage con- 
sists in the transplantation of the ureters 
into either the sigmoid or into the skin. 
Transplantation into the colon is tech- 
nically of extreme difficulty, requiring a 
superb technic, and is complicated by the 
danger of peritonitis from leakage as well 
as the later danger of renal obstruction and 
infection. Cutaneous transplantation is 
much simpler but is also likely to be com- 
plicated by subsequent renal infection. 
The patient with the cutaneous trans- 
plantation is uncomfortable, must wear a 
urinal as well as some tubing, and is con- 
scious of the omnipresent uriniferous odor. 
Dressings and renal lavages are a daily 
routine. Cystectomy and _ partial - pros- 
tatectomy comprise the second stage of 
this operation. The entire procedure is 
accompanied by a mortality of from 25 to 
50 per cent, depending upon the skill and 
experience of the surgeon. Renal back 
pressure is usually present to such a degree 
that kidney damage has occurred, a fact 
which materially increases the operative 
risk. 

In addition to these well known methods, 
we have proposed as an addition to our ar- 
mamentarium the use of low voltage x-ray 
therapy at extremely short anode surface 
distances, with the surface of the tube in 
contact with the lesion to be treated, after 
preliminary surgical exposure of the lesion 
has been carried out. 

Unfortunately, well over 75 per cent of 
all bladder tumors involve either the 
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trigone or the neck of the bladder, or both. 
Up to the present time treatment of this 
group of tumors has not been satisfactory. 
The reasons for our dissatisfaction are 
multiple. 

Because a large percentage of these 
tumors are either so far advanced, or so 
extensively infiltrated when they are first 
seen, coagulation either does not destroy 
the tumor or causes such great destruction 
of the surrounding tissue that there results 
occlusion of one or both ureters, obstruc- 
tion of the bladder neck, or recto-vesical or 
vesico-vaginal fistula. Total excision is, 
on the other hand, as has just been out- 
lined, a formidable procedure, carrying a 
high mortality as well as being technically 
difficult, since it involves diversion of the 
urinary stream either to the colon or the 
skin surface. It is for this group of tu- 
mors or selected instances in this group that 
we propose marsupialization of the blad- 
der and intense radiation of the tumor 
in situ by the contact therapy method. 

The apparatus which we have employed 
is the Philips Metalix contact therapy 
unit operating at 50 kv., constant poten- 
tial, at 2 ma. of current. The tube used is 
constructed with a metal sheath, is ray- 
proof, shock-proof, and has a high tension 
connection only to the anode, the cathode 
side being grounded. The unit is cooled 
by an air blower. It is cylindrical in 
shape and measures 23.7 in. in length with 
a diameter at its distal end of 1.18 in. 
It is, therefore, easily introduced into 
body cavities and into surgical incisions. 
The radiation emerges axially, passing 
through a glass window and a protective 
cap of a plastic material having a total in- 
herent filter value of 0.2 mm. Al. The 
anode surface distance is 18 mm. The 
tube is generally used with a rubber cover- 
ing which adds 2 mm. to the distance and 
if filters are employed the total anode— 
surface distance becomes 22 mm. From 
this extremely short anode—surface distance 
there results an extraordinarily high r per 
minute afflux and a spatial distribution of 
the radiation closely resembling that of 
radium. Because of the low voltage em- 
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ployed the radiation is of long wave length, 
the quality being represented by a half value 
layer of 0.3 mm. Al if no added filter is 
employed and 1.0 mm. Al if 1.0 mm. Al 
is added. Additional filtration does not 
result in marked hardening, 2.6 mm. Al 
added producing an half value layer of 1.4 
mm. Al. With this filtration the beam be- 
comes practically homogeneous and can- 
not be further hardened. 

The technical factors which we have em- 
ployed are: 50 kv. constant potential, 2 
ma. of current, 22 mm. anode-surface dis- 
tance, r afflux 1278 per minute. Irradiat- 
ing a circular field 3 cm. in diameter the 
following depth doses were obtained: 

Soe ee 32 % 

2.0 


3.0 
4.0 


of the surface dose 


It is an axiom that successful radiation 
therapy contemplates a maximum dosage 
to the tissue to be treated with a minimum 
of damage to the overlying, surrounding, 
and underlying normal structures. Sur- 
gical exposure of the lesion to be treated 
effectively disposes of the overlying tissue, 


Fig. 2. Transversalis fascia exposed. 
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while purely geometric means prevent the 
underlying tissue from receiving large 
amounts of radiant energy. It may be 
noted that with the factors previously 
given, the back-scatter at the surface is 
only 9.0 per cent. 

The preliminary surgery consists of a 
mid-line cystotomy. We have deviated 
from the classical cystotomy, to our ad- 
vantage, by using an U-stitch to close the 
space of Retzius before the bladder is 
opened, thus obviating the use of a Pen- 
rose drain. After the bladder is opened, 
the second biopsy is taken (the first one 
usually having been taken at the cystos- 
copy), hemostasis is established by electro- 
coagulation, and the marsupialization is 
performed. This is accomplished by sutur- 
ing the bladder to the superficial layer of 
the fascia of the recti and then to the skin, 
the layers being from without in, skin, 
fascia, and bladder. Chromic catgut (No. 
2) on a skin needle is used for suturing, 
the sutures being interrupted. It is advis- 
able to divide the circumference of the 
bladder incision into four quadrants by 
using four stitches to prevent undue puck- 


Fig. 4. Fascia opened. 
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ering. The remaining sutures are then 
filled in. The urinary stream is collected 
by means of a Freyer tube into which is 
fitted a glass elbow connected to a drainage 
bottle. The wound is dressed daily and 
the tube is cleaned and replaced. 

No treatment is attempted until the 
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ninth or tenth post-operative day, in 
order to avoid the placing of any mechani- 
cal stress on the newly marsupialized blad- 
der. On the day treatment is begun, the 
bladder is again thoroughly irrigated with a 
1—10,000 solution of potassium permangan- 
ate and the Freyer tube is removed from 





Note reflection of 


Fig. 5. 
peritoneum. 


Bladder exposed. 


Fig. 7. Opening of bladder. 








Fig. 6. ‘U’’ suture closing space of Retzius. 
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Fig. 8. Marsupialization partially completed. 
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Fig. 9. Marsupialized bladder with Freyer 


tube in place. 


the bladder. The lower abdomen is 
scrubbed and painted with tincture of 
merthiolate, arid is surgically draped. 
The x-ray tube is covered with a sterile 
stockingette so that only its distal end is 
exposed and a sterile rubber sheath is 
pulled over the end of the tube and part of 
the stockingette. The patient is given 
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Fig. 10. 








Marsupialized bladder after removal of tube. 
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evipal intravenously, and the tube is in- 
serted into the bladder, its end in contact 
with the tumor. Our dosage has been as 
high as 2,556 r per treatment with an r 
afflux of 1,278 per minute; 1 mm. Al 
added filtration was employed. Treat- 
ment is given on alternate days, not in- 
cluding Sundays, and the total dose has 
been as high as 30,672 r given over a period 
of 27 days. 

We have observed no alarming sequele 
and the radiation reaction has been as- 
tonishingly mild, consisting only of in- 
jection and increased redness. No slough- 
ing, no ulceration, and no crusting was 
seen. When the treatment has been con- 
cluded, the bladder is closed and the pa- 
tient discharged after the usual post- 
operative interval. 

Evipal anesthesia is employed because 
some patien‘s at least cannot tolerate the 
sense of traction which results from hold- 
ing the tube in contact with the lesion. 
It need not be used if the patient is an 
individual who tolerates mild pain well, 





Fig. 11. Marsupialized bladder. 
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and in one of our cases it was used for only 
the first two treatments. 

After the low voltage therapy has been 
concluded the bladder is closed. After 
opening the old suture line the bladder is 
freed from the surrounding tissue and is 
then closed around a suprapubic catheter, 
without opening the space of Retzius. 
The superficial tissues are then closed in 
layers. After the tissues have sealed off, 
the suprapubic tube is removed, an ure- 
thral catheter is inserted, and the sinus 
allowed to heal. Both the opening and 
closing procedures are simple and should be 
accompanied by no higher mortality than 
a simple cystotomy. 


CASE HISTORIES 


Case 1. A woman, aged 42, presented 
herself complaining of urinary incontinence 
and dysuria of three weeks’ duration and 
of hematuria which had persisted for two 
weeks. She was a well nourished female 
of average build who did not seem acutely 
ill. Her past history was unimportant. 
Physical examination revealed nothing of 
significance, but on cystoscopic study there 
was seen a papillary tumor about one 
inch in diameter located just below the 
left uretral orifice. Intravenous pyelogra- 
phy showed a normal right kidney pelvis 
and calices, and a very faint outline of the 
renal pelvis on the left. Indigocarmin was 
excreted normally by both kidneys. The 
clinical diagnosis was papillary carcinoma. 
Suprapubic cystotomy was performed and 
a pedunculated tumor 1 in. X 1 in. was 
found one-half inch below the left uretral 
orifice. It was removed and its base was 
cauterized, and the single artery which 
formed the blood supply was ligated. 
The base was then irradiated with a single 
dose of 5,000 r, half value layer 1.0 mm. 
Al, the technical factors being 50 kv. 
constant potential, 2 ma., 22 mm. anode— 
surface distance, 1.0 mm. Al added filter, r 
afflux 1,278 per minute. The bladder was 
closed around a catheter and with a small 
Penrose drain in the space of Retzius. 
The microscopic study of sections of the 
tumor showed papillary carcinoma, histo- 
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Fig. 12. 


Contact therapy tube in rubber sheath 
about to enter bladder. 


logic Grade I. Although this patient had a 
very stormy convalescence, there were no 
symptoms attributable to the irradiation. 
Subsequent cystoscopy was performed at 
Johns Hopkins Hospital five months later. 
No tumor was seen. The left uretral 
orifice was slightly reddened. 

Case 2.2. A male, aged 63, complained 
only of hematuria. He considered him- 
self to be in good health, and was well 
nourished. His family history was com- 
pletely unknown. He had never been 
sick. Physical examination was entirely 
negative but on cystoscopy there was 
found a tumor about one inch in diameter 
arising from the right upper margin of the 
trigone. Under spinal anesthesia supra- 
pubic cystotomy was performed and the 
tumor was coagulated. The bladder was 
then marsupialized and a drainage tube 
was inserted. The patient left surgery in 
good condition. Microscopic section of 
the tumor identified it as papillary car- 
cinoma, histologic Grade II. On the 
eighth post-operative day the patient’s 
condition was excellent. Under evipal 
anesthesia the bladder was irrigated, and 
under surgically aseptic conditions the 
contact therapy tube was placed in con- 
tact with the tumor site and 1,278 r ad- 
ministered in one minute. The technical 
factors were: 50 kv. constant potential, 


2 Cases 2 and 3 were seen through the courtesy of 
the Santa Rita Clinic and treatment was accomplished 
with the assistance of the Urological staff of the Clinic. 
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2 ma., 1 mm. Al added filter, 22 mm. 
anode-surface distance, r afflux 1,278 per 
minute, half value layer 1.0 mm. Al. This 
treatment was repeated on alternate days 
for four treatments. The patient’s con- 
dition continued to be quite satisfactory, 
and no untoward symptoms were ob- 
served. At the fifth treatment the dosage 
was doubled, 2,556 r being given in two 
minutes. The technical factors remained 
unchanged. Treatment was continued 
with this dosage on alternate days (Sun- 
days excluded) and in all the patient re- 
ceived 20,448 r over a period of 21 days. 
His clinical course continued to be quite 
uneventful, and no marked radiation re- 
action was observed. Some _ reddening 
and injection of the treated area was pres- 
ent. No sloughing nor ulceration oc- 
curred. Nine days after the conclusion 
of the x-ray therapy the bladder was closed 
around a Pezzar catheter for drainage. 
One gauze drain was placed in the pre- 
vesical space, and one on the right side of 
the bladder. A 2 per cent solution of 
mercurochrome was injected into the 
wound and the bladder. Convalescence 
was uneventful. Two months later cys- 
toscopy showed a quite normal bladder, 
and at present the patient considers him- 
self entirely well. 

Case 3. The patient was a female, 
aged 51. She had no significant past his- 
tory and her family history was unimpor- 
tant. For six months she had complained 
of general malaise and had lost 14 pounds 
in weight. Six weeks prior to admission 
she had had a hemorrhage from the 
bladder. Since that time dysuria and 
hematuria had been present. She was a 
rather obese woman, very well nourished 
and not appearing to be acutely ill. Physi- 
cal examination was negative. Intra- 
venous pyelography showed a right hy- 
dronephrosis and a moderate hydro-ureter. 
There was a large filling defect involving 
the right half of the bladder. The con- 


clusions were that there was a bladder 
tumor obstructing the right uretral ori- 
fice, and this was confirmed by cystoscopy. 
Microscopic study identified the growth 
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as an infiltrating carcinoma Grade III. 
Under spinal anesthesia suprapubic cys- 
totomy was performed and there was 
found a tumor involving the right side of 
the trigone and the right uretral orifice 
and extending laterally and upward. The 
tumor base was3 X 2cm. The tumor was 
removed by cautery and the base ful- 
gurated. The bladder was then mar- 
supialized and a Freyer tube introduced 
and tied into the bladder with a retention 
suture. Post-operative convalescence was 
uneventful and x-ray therapy was begun 
on the eleventh post-operative day. The 
patient was given evipal intravenously, 
and under aseptic conditions the x-ray 
tube was introduced into the marsupial- 
ized bladder in contact with the tumor 
base. The treatment consisted of 2,556 
r given in two minutes. The technical 
factors were: 50 kv. constant potential, 
2 ma., 22 mm. surface—anode distance, 1 
mm. Al added filter, r afflux 1,278 per 
minute, half value layer 1.0 mm. Al. Like 
treatments were given on alternate days 
(Sunday excluded) and the total dosage 
was 30,672 r given over a period of 27 days. 
There was no severe radiation reaction 
noted. Moderate reddening of the treated 
area began on the eighth day but there 
was no ulceration or sloughing. The 
patient’s condition remained entirely satis- 
factory during the entire period of treat- 
ment and on the fifteenth day after the 
conclusion of the x-ray therapy the bladder 
was closed. Convalescence was unevent- 
ful and the patient was discharged two 
weeks later. Subsequent cystoscopy 
showed the treated area to be of normal 
appearance, showing no evidence of the 
presence of tumor. This patient, how- 
ever, developed a metastatic bone lesion, 
and obviously the treatment was begun 
too late. 

Conclusions.—It is obvious that no 
definite clinical conclusions can be drawn 
from the small number of cases here re- 
ported, nor has sufficient time elapsed to 
permit any genuine evaluation of the 
method. We believe, however, that in 
selected cases a great deal more can be 











offered to a patient with a bladder car- 
cinoma by the use of this combined sur- 
gical-radiological method than either ful- 
guration or cystectomy offers. Certainly 
in the face of the extremely poor results 
obtained heretofore any new method of 
attack deserves and should be given the 
most careful consideration and clinical 
trial. 


DISCUSSION 


Joun T. Murpny, M.D. (Toledo, Ohio): 
I want to congratulate Dr. Goin on the 
presentation of this paper. It should be of 
great interest to roentgenologists because 
it offers a new method of treatment for 
cancer of the bladder which may be an im- 
provement over those methods used in the 
past. Many of us who have seen the fail- 
ures not only from external radiation, but 
also surgery, unfiltered radon seeds, gold 
seeds, electrosurgery and all other methods, 
will welcome it. 

We have seen constant improvement in 

the results of x-ray therapy of superficial 

lesions. The perfecting of a method to 

bring deep cancer to the surface and of a 

low voltage machine for treatment, theo- 

retically, at least, offers hope of improve- 
ment. 

Our experience has been limited to two 
cases, one of which was much too far ad- 
vanced for this form of treatment. The 
other proved suitable and has given an ex- 
cellent primary result. 

Our technic differs from Dr. Goin’s in 
that we have simply opened the bladder 
and given our entire treatment at one time 
(10,000 r in 35 minutes) and closed the 
bladder without drainage. 
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Previous methods, as I have said, offer 
little for the relief of these patients. Care- 
ful treatment and a report of a large series 
of cases by this method will, I think, pro- 
duce superior results. 


LowELt S. Gorn, M.D. (closing): May 
I point out that we make no claim for 
originality in presenting this method, and, 
as a matter of fact, Pack, of Memorial 
Hospital, reported a case in the Journal of 
the American Medical Association early in 
1939. 

It is astonishing to see the mild, rather 
trifling reaction that follows the use of 
these massive amounts of radiation. In 
none of our cases was there any reaction of 
any consequence and each of the patients 
had a perfectly uneventful convalescence. 

I think that it is probably a mistake to 
use the increased distance employed by Dr. 
Murphy. It seems to me that we are 
going to succeed only if the case in question 
is a bladder carcinoma that has not ex- 
tended into the regional nodes. It is 
fortunate that bladder carcinoma tends to 
metastasize rather late, but if a given 
tumor has extended outside of the bladder 
we are probably not going to cure it and 
this method of treatment should be applied 
only to those cases in which the involve- 
ment is limited to the bladder wall. 

If the involvement is so limited, we do 
not want increased anode-surface distance 
since we must rely on the laws of geometry 
to protect the serous surface of the bladder 
and the adjacent viscera. Increased dis- 
tance rather markedly improves the depth 
dose and in this instance an efficient depth 
dose is what we do not wish. 























THE DIAGNOSIS OF “BASILAR IMPRESSION” 


By Proressor Dr. ARTHUR SCHULLER, Vienna, Germany 


REVISED FOR PUBLICATION BY LEO G. RIGLER, M.D. 


’ 


==HE term “basilar impression,” often 
 catted “basilar invagination,” is gener- 

ally used to designate different types 
of deformities involving the posterior 
cranial fossa and the upper cervical verte- 
bre. One of the most common causes of 
this deformity is an abnormal structure of 
the skeleton; for example, the decalcifica- 
tion of bones in rickets or Paget’s osteitis 
deformans. Another type of “basilar im- 
pression”’ is seen in cases of long standing, 
increased intracranial pressure causing 
atrophy of the cranial capsule (hydro- 
cephaly, oxycephaly). The third type 
corresponds to a congenital malformation 
of the atlanto-occipital region (‘‘assimila- 
tion of the atlas’’).? 

The anatomic findings in the different 
types of “‘basilar impression’’ are variable. 
As a rule the weighted parts of the occiput, 
forming the frame of the foramen magnum, 
are pushed up toward the cranial cavity 
(therefore the term “‘basilar impression’’). 
In addition, the petrous portion of the 
temporal bone is dislocated upward and 
turned axially, so that its cerebellar surface 
and the internal auditory meatus are 
directed upward rather than backward. 
The upper cervical vertebrez are dislocated 
up and forward. 

Individuals with such a deformity show 
a characteristic appearance of the neck. 
The neck is shortened (‘‘l’homme sans 
cou’’); the shortening is often combined 
with a caput obstipum. The movements 
of the head are usually free; there is no 
fixation of the neck as in cases of Pott’s 
disease. A ‘‘basilar impression’ in some 
cases may not produce untoward symp- 





1 Submitted for publication in May, 1939. 

2 The traumatic ‘‘basilar impression’’ due to an an- 
nular fracture of the frame of the foramen magnum has 
no practical importance; such cases are nearly always 
fatal. 


214 


toms during the entire life of the individual; 
in other cases severe clinical symptoms 
manifest themselves in the nervous sys- 
tem, due to the compression of the spinal 
cord, of the basilar nerves in the posterior 
cranial fossa, and of the cerebellum. ‘‘Oc- 
cipital neuralgia,”’ “‘syringomyelia,” ‘‘sy- 
ringobulbia,”’ ‘‘syndrome of Klippel-Feil,’’ 
and ‘“‘cerebellar tumor’’ are the most com- 
mon erroneous diagnoses in cases of 
“basilar impression.”’ 

As a rule the clinical symptoms are 
slowly progressive. Occasionally an acute 
exacerbation may happen; for example, 
after a blow on the head or on the neck. 
The occupation of the patients may in- 
fluence the progression, especially if they 
carry heavy burdens on their heads. This 
is borne out by the fact that cases of ‘‘basi- 
lar impression”’ are seen more often in the 
countries where it is the custom to carry all 
burdens on the head. 

Decompression operations on the walls 
of the posterior fossa have been done some- 
times in cases of “‘basilar impression.” 
The erroneous idea behind this operation 
was to remove a suspected cerebellar new- 
growth. 

The highest degree of the deformity and 
the severest clinical symptoms are seen in 
cases of “basilar impression’’ due to con- 
genital malformation of the occiput and 
the cervical portion of the vertebral 
column. Roentgenograms of the skull and 
the upper part of the vertebral column 
demonstrate distinctly the details of the 
deformity. In the lateral view (Fig. 1) 
the malformation, the rudimentary de- 
velopment, and the dislocation of the 
cervical vertebre (especially the first and 
second vertebre) are well shown. As a 
result of the dislocation of the cervical 
vertebre up and forward, the nasopharynx 
appears very much constricted in its 
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anteroposterior diameter. The deformi- 
ties involving the base of the skull are also 
clearly visible in the lateral view. The 
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cranial cavity (‘‘convexobasia’’) and con- 
tinue backward in the form of a deep con- 
cavity to the squamous portion of the 









of occiput 


Fig. 2. 


most striking detail is, as a rule, the ab- 
normal appearance of the lines of pro- 
jection corresponding to the basilar and 
condyloid portion of the occiput; instead 
of forming concave arches, as in normal 
cases, these lines are convex toward the 





occiput. Therefore, the outlines of the 
floor of the posterior fossa, forming in the 
normal base of the skull a uniform con- 
cavity (starting on the line of the dorsum 
sella and ending with the internal occipital 
protuberance), are characterized by their 
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S-like curvature in cases of ‘basilar im- 
pression.’’ The appearance of the petrosal 
shadow is changed in most of the cases. 
The normal triangular shape of this shadow 
is replaced by an irregularly outlined 
shadow; sometimes the circumference of 
the shadow appears more or less circular. 
In addition, the petrosal shadows are often 
situated higher than normal; they fill the 
space of the posterior fossa just behind the 
pituitary fossa and may be even on a higher 
level. 

The sagittal view (Fig. 2), taken in the 
anteroposterior direction, the chief ray 
passing along Reid’s base-line (the hori- 
zontal plane of Frankfurt), shows the mal- 
formations of the posterior cranial fossa and 
also the cervical portion of the vertebral 
column in a characteristic manner. The 
abnormal shape of the petrosal shadows is 
well seen and, likewise, their dislocation 
toward thecranial cavity, marked by the en- 
largement of the vertical distance between 
the outlines of the crista petrosa and the 
line of projection corresponding to the low- 
est level of the occipital squamous portion. 
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The outlines of the rudimentarily de- 
veloped atlas and axis are seen in the 
upper part of the maxillary sinus, whereas 
the shadows of these two vertebre are 
normally superimposed on the area of the 
alveolar arch. Sometimes the line of 
projection corresponding to the attenuated 
basilar and condyloid portion of the 
occiput is seen as a convex arch, crossing 
horizontally the area of the sphenoidal 
sinuses and running laterally downward 
along the border of the pyramidal shadow. 

Stereoscopic and planigraphic roent- 
genograms may be of additional value in 
the diagnosis of cases of ‘‘basilar impres- 
sion.”’ 


SUMMARY 


The characteristic deformities of the 
posterior cranial fossa and the upper 
cervical vertebre, in cases of so-called 
“basilar impression,’’ are well seen in 
lateral and anteroposterior roentgeno- 
grams. The x-ray examination of such 
cases helps to avoid an erroneous diagnosis 
and a dangerous, unnecessary operation. 




















SUBMUCOUS LIPOMA OF THE LARGE INTESTINE, 
WITH CASE REPORT!” 


By W. JERVEY RAVENEL, M.D., Charleston, South Carolina 


N 1938, after 88 years of its existence, 
| Roper Hospital had its first case of 
submucous lipoma of the large intes- 
tine. It was my fortune to have this pa- 
tient consult me. The unusualness of this 
case stimulated my interest and led me to 
search the literature for other records of 
similar cases. 

Stetten, in 1909, reported a collection 
of 77 cases of lipomas of the entire gastro- 
intestinal tract, of which 41 were of the 
large intestine. Comfort, in 1931, re- 
viewed the literature pertaining to sub- 
mucous lipomas in considerable detail. 
In his report there were 181 cases, of 
which 92 were of the large intestine. 
Symptoms were produced by 74 of these 
cases. Pemberton and McCormack added 
to this number, bringing the total to 116. 
In my series there are five more cases, mak- 
ing, to date, 121 reported cases in journals 
in the English language. Comfort divided 
his into two groups: those producing 
symptoms and those not producing symp- 
toms. Since none of mine belongs to the 
latter group, no change will be noted in 
those of his series not producing symp- 
toms. I have made no attempt to gather 
data that will give statistics regarding 
findings at autopsy or accidentally at 
laparotomy for some other illness. A 
more detailed account of this is given in 
Comfort’s original article. 

A submucous lipoma of the large intes- 
tine is a fatty tumor which arises external 
to the muscular layer of the gut, protruding 
into the lumen of the bowel. It is benign, 
but is often confused with a carcinoma. 
Such tumors usually appear singly but may 
be multiple and vary in size from one 
to twelve centimeters. The average size 
seems to be about four centimeters in diame- 














1 Read before the First District Meeting of South 
Carolina, at Walterboro, S. C., Nov. 17, 1938. 
? Accepted for publication Feb. 22, 1939. 
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ter. They may be sessile or pedunculated ; 
they may be lobulated, rounded, ovoid, or 
pyriform. Microscopically, the supporting 
structure of the tumor is composed of a 
framework of adipose tissue. The stroma 
is a little more irregular at times than seen 
in normal tissue. Occasionally there is 
increased vascularity which would explain 
the bleeding noted in such cases. Buie 
and Swan reported five submucous lipomas 
of the large bowel from the Mayo Clinic, 
of which four bled by way of the bowel, a 
symptom which was of primary significance 
in three cases. 

The symptoms are exceedingly variable; 
there may be bleeding, vague pains in the 
abdomen, and obstruction. Intussuscep- 
tion is usually responsible for the obstruc- 
tion because it interferes with peristalsis. 
Stetten found intussusception to be the 
most common complication; it occurred in 
eight of his cases. Obstruction, however, 
may be due to the size of the tumor pro- 
truding into the lumen; the tumor may be- 
come swollen as a result of blood supply 
interference. 

Carcinoma is usually the diagnosis made 
because of the loss of weight, bleeding, 
low hemoglobin estimation, and appear- 
ance in the cancer age which usually ac- 
companies the tumor. Of these lipomas, 
72 per cent are said to occur in the cancer 
age. Occasionally the tumor can be 
demonstrated by x-ray examination to be 
polypoid. The long duration of the symp- 
toms or finding of a polypoid tumor at x- 
ray examination may suggest a benign 
lesion. However, the most common polyp 
of the colon is the adenoma which may 
undergo malignant degeneration. A defi- 
nite diagnosis can be made only when the 
tumor can be seen through a proctoscope 
or after it has prolapsed externally. At 
operation, an excision may be done if a 
positive diagnosis can be made. The soft- 
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ness, the pear shape, and the color should 
be noted. According to Gordon, in the 
large tumors, the muscular layer is thinned 
out and the color of the fat is apparent 
along the line of attachment. 

From Stetten’s collection of cases of the 
large intestine we may draw the following 
conclusions as to sex, age, and location, 
and compare with the collection brought 
up to date, in which sex, age, and location 
are mentioned. 


TABLE I 
Stetten’s 
Cases? To Date 

M 32 40 

F 29 64 

20 and under 1 2 
21-30 4 6 
31-40 3 16 
41-50 . 10 29 
51-60 9 29 
61-70 2 15 
71-80 0 2 
Above 81 2 3 





3 It will be noted in Table I that the division of ages 
is a little different from that in Stetten’s article. How- 
ever, the result is the same. 


In the new collection, the females seem 
to predominate, while in Stetten’s series 
they are about equal. Over 50 per cent of 
cases were found in individuals between 
40 and 60 years of age. Lipomas in other 
parts of the body are found during the same 
period of life. This is the time in life 
when there is an increased activity in the 
growth of general adipose tissue. This is of 
diagnostic importance, since the time of ap- 
pearance of these growths coincides with 
that of carcinomas. The slow-growing 
lipomas may have been present for many 
years, and after growing to a large size in 
the gastro-intestinal canal, interfere me- 
chanically or make themselves felt. This 
may account for the greater frequency in 
the later years of life. 

The treatment is surgical removal, in 
one or two stages. A cecostomy may be 


done as the first stage and a resection as 
the second. The Mikulicz is probably the 
operation of choice for tumors of the trans- 
verse, descending, or sigmoid colons. Lipo- 
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TABLE II 
Stetten’s Cases To Date 

as, aa | .. 2 
Ascending colon.... 2 Ascending colon...... 2] 
Transverse colon.... 4 Transverse colon...... 15 
Descending colon... 4 Descending colon..... 9 
Sigmoid............ 7 Sigmoid flexure....... 14 
BEC ecscn ess, ¥, AEM occocin.caccc 42 
Ca ae: | ee 10 
Probably colon..... 2 Probably colon....... 4 
Tleocecal valve........ 1 

Cecum and ascending 
EON Sic tcnsscoxe ~@ 

Probably transverse 

colon..... 1 


Descending colon and 
sigmoid flexure..... 


bo 


mas of the rectum may be resected through 
a proctoscope. 

Table III shows my addition of five 
cases to those of Pemberton and McCor- 
mack. 

Report of a Case.—A colored woman, 60 
years of age and married, was admitted to 
Roper Hospital, June 23, 1938. For four 
months previously the patient had been 
having pains in the epigastrium. The 
pain was not constant but worried her 
every day. It was dull and not related to 
hunger or affected by eating. She had been 
nauseated but had not vomited. She 
claimed to have passed no blood (later 
history revealed that she had _ passed 
blood on two occasions). The mass in the 
epigastrium had appeared about three 
months prior to admission and had grown 
to its present size of a lemon. She claimed 
to have lost considerable weight. 

Physical examination revealed a small 
woman. The blood pressure was 184/100 
mm. of mercury upon admission. The 
pulse was 90 and the temperature 99.6° F. 
The positive findings following physical 
examination were: blood pressure, 184/- 
100, mass in epigastrium the size of a large 
lemon, tenderness in the epigastrium, 
and hemoglobin estimation of 60 per cent. 

The Kolmer and the Kline reactions of 
the blood were both negative. The urine 
showed nothing abnormal. 

Fluoroscopic examination during and 
following a barium meal revealed a moder- 
ate widening of the aorta throughout 
the thoracic portion. X-ray examination 
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RAVENEL: 
Age 
and toms 
Sex Location Size (?) 
Weinstein and 61 Rectum 7X 4cm. Yes 
Lieberman, 1935 M 
Faber, 1936 50 Cectmi 8 § asia. Yes 
Ross, 1936 40 Cecum 8.5 X 5cem. Yes 
F 
Kent and Sawyer 60 Multiple lto3cm.in Yes 
Reported, 1937 F cecum diameter 
Ravenel, 1938 60 Transverse 5X 4.5cem. Yes 
F colon 


showed no evidence of pathologic changes 
of the esophagus, stomach, and duodenum. 
Fluoroscopic examination during barium 
enema revealed the following: 

“The colon filled out well to the middle 
of the transverse portion. At that point 
barium meal was obstructed by a filling 
defect which corresponds with the palpable 
mass in the epigastrium. Impression: 
Carcinoma of the transverse colon.’ (See 
Fig. 1.) 

Laparotomy under ether anesthesia was 
done June 30, 1938, through a high right 
para-rectus incision. A mass the size of a 
large lemon was palpated in the lumen of 
the transverse colon. It was movable 
and could be pushed from the hepatic 
to the splenic flexure. The mass was ul- 
cerated and attached by a long pedicle 
in the transverse portion of the colon. 
There was very slight hardening of the 
mesenteric lymph nodes. Some small white 
nodes were noted in the liver. 

The gut was opened, but the mass was 
not removed because of its broad attach- 
ment. The colon was closed with a double 
layer of linen and the first stage of a 
Mikulicz done. A Rankin clamp was 
applied to the double-barrel colostomy 
previous to cauterization. The clamp 
sloughed off July 7. On July 2, two days 
after operation, a large catheter was in- 
serted in the ascending portion of the 
colon between the skin and the clamp. 
It was held in place by a purse-string su- 
ture and adhesive. On July 13, the crush- 
ing clamp was applied to the spur, and 





Symp- Ulcer- Pedicle 


ation or Symptoms 


(2?) Sessile Treatment Began Recovery (?) 

Yes Pedicle Resection 6months Yes 

Yes Pedicle Resection 12 years Yes 

Yes Pedicle Resection months Yes 

Yes Sessile Resection years No (4 days 
post - opera- 
tive peri- 
tonitis) 

Yes Pedicle Resection 4 months Yes 


one week later, July 20, it sloughed off. 
On July 21, the bowels moved normally 
through the anus. On July 26, under novo- 
cain in the office, the bowel was separated 
down to the peritoneum without opening 
the peritoneal cavity and was closed with 
two rows of chromic catgut. The fascia 
and skin were closed with silkworm. 
Sutures were removed on Aug. 3, 1938. 

The pathologist’s diagnosis and report 
were as follows: 





Fig. 1. 


Barium enema, 





Fig. 2 (above). Front view. 
tumor cut out to show composition. 
Fig. 3 (below). Side view. Section of tumor 


cut to show composition. 


“Pedunculated lipoma in transverse colon 


with mucosal ulceration. 








Section of the 
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‘‘Received a piece of large intestine, approxi- 
mately 14 cm. long and more or less fusiform 
in shape. When opened, there is a polypoid 
mass, cylindrical in shape, 4.5 cm. in diameter 
and 5 cm. long, covered with intestinal mu- 
cosa, which is ulcerated. The base is broad. 
Section reveals this mass to be composed of 
adipose tissue of normal gross appearance, 
arising apparently within the wall of the intes- 
tine. This mass caused compression of the 
lumen of the intestine. There is no gross evi- 
dence of malignancy. (See Figs. 2 and 3.) 

“The lipoma is formed by typical adult 
fatty tissue and apparently arises external to 
the muscular layer. The overlying mucosa 
is deeply ulcerated, with necrosis of the ulcer 
base, leukocytosis of the underlying tissue and 
fibrosis extending into the muscle layer. No 
evidence of malignancy.”’ 


On Aug. 25, 1938, the patient reported 
by mail that the wound was completely 
healed, her bowels were moving normally, 
and that she suffered no discomfort. 


SUMMARY 


1. Submucous lipomas of the large 
intestine are quite uncommon. 

2. They are of two groups: those that 
produce symptoms and those that do not. 
None in this series of five belongs to the 
latter group. 

3. Diagnosis is usually not made as 
such until exploration, the growth fre- 
quently being mistaken for carcinoma. 

4. Sex, age, and location are compared 
with those of a previous series. 

5. Five additional cases are presented. 

6. One case is reported in detail. 


I wish to express my appreciation to 
Dr. F. G. Cain for his assistance, advice, 
and council in the conduct of this case. 


BIBLIOGRAPHY 


1. Bianp-SuTtTon, J.: Fibroids, Lipomas, Der- 
moids and Polypi of the Stomach and Intestine. 
Lancet, 2, 5-9, July 3, 1920. 

2. Comrort, M. W.: Submucous Lipomas of the 
Gastro-intestinal Tract. Surg., Gynec. and Obst., 52, 
101-118, January, 1931. 

3. DeLuca, H.R.,and HENSTELL, P.: Submucous 
Lipoma of the Cecum. Jour. Am. Med. Assn., 101, 
277, 278, July 22, 1933. 

4. Dutt, C. F.: Submucous Lipoma of the 
Cecum, with Report of a Case. Wisconsin Med. 
Jour., 31, 252-255, April, 1932. 








RAVENEL: 


Vol. 34 


5. Faper, J.E.: Menorrhagia in a Case of Uterus 
Bilocularis: Submucous Lipoma of the Cecum Caus- 
ing Intussusception. Proc. Staff Meet., Mayo Clin., 
11, 299, 300, May 6, 1936. 

6. Gorpon, A. M.: 
Cecum: Report of a Case. 
25, 92-94, February, 1935. 

7. Kent, G. B., and Sawyer, K. C.: Multiple 
Submucous Lipomas of the Colon. Colorado Med., 
34, 903-905, December, 1937. 

8. Kirsupaum, J. D.: Submucous Lipoma of the 
Intestinal Tract as a Cause of Intestinal Obstruction. 
Ann. Surg., 101, 734-739, February, 1935. 

9. Knoepp, L. F.: Submucous Lipoma of the 
Ileum with Intussusception: Report of a Case. 
Proc. Staff Meet., Mayo Clin., 8, 765-768, Dec. 20, 
1933. 

10. Ma.itory, T. B.: Cabot Case. 
land Jour. Med., 216, 795-797, May 6, 1938. 

11. Panzner, E. J., and Porretta, F. §.: Sub- 
mucous Lipomas of the Transverse Colon Complicated 


Submucous Lipoma of the 
Jour. Iowa Med. Soc., 


New Eng- 


SUBMUCOUS LIPOMA OF LARGE INTESTINE 221 


by Intussusception and Diverticulosis. Am. Jour. 
Surg., 22, 303, 304, November, 1933. 

12. PEMBERTON, J. DE J., and McCormack, C. J.: 
Submucous Lipomas of the Colon and Rectum. Am. 
Jour. Surg., 37, 205-218, August, 1937. 

13. RANKIN, FRED W., BERGEN, J. ARNOLD, and 
Buiz, Louis A.: The Colon, Rectum, and Anus, 
p. 396. W. B. Saunders Company, Philadelphia, 1932. 

14. Rarciirr, R. A.: Submucous Lipoma of the 
Colon. Guy’s Hosp. Rep., 80, 453-462, October, 
1930. 

15. Ross, K.: A Lipoma of the Colon. 
Jour. Surg., 23, 866, April, 1936. 

16. SreTreN, D.: The Submucous Lipoma of the 
Gastro-intestinal Tract. Surg., Gynec. and Obst., 9, 
156-176, August, 1909. 

17. WEBB, GEORGE: Two Cases of Lipoma. 
Jour. Surg., 16, 522-525, June, 1932. 

18. WEINSTEIN, S. D., and LIEBERMAN, WILLIAM: 
Lipoma of the Rectum, with Report of a Case. Am. 
Jour. Surg., 29, 424-427, September, 1935. 


British 


Am. 





PRINCIPLES OF A NEW THERAPY WITH HIGH SPEED 
ELECTRONS: 


A PRELIMINARY REPORT 


By RICHARD SCHINDLER, M.D., New York City 


NE of the most important problems 
©: radiation therapy is the quest for a 

radiation, the main effects of which 
can be localized in a definite zone of depth. 
We know that this could not be attained in 
the past. All the kinds of radiations used 
at the present time are most active at the 
surface. Their effects decrease with the 
depth and cannot be limited to a definite 
zone. A solution of these problems would 
be of fundamental importance for radiation 
therapy. 

It is the object of the following article 
to point out why the radiations used for- 
merly are not satisfactory in this respect. 
It is also pointed out that, in principle, this 
problem can be solved by the use of high 
speed electrons. In addition, the effects of 
high speed electrons upon the human or- 
ganism are shown herein for the first time. 
An opportunity is given herewith to form 
an opinion on the entire problem of ther- 
apy with high speed electrons. It is the 
purpose of this article to stimulate further 
research. 

What Are High Speed Electrons?—-We 
know that physically there are two types 
of radiations: the electromagnetic wave 
radiations and the corpuscular rays. The 
field of electromagnetic wave radiation, 
including long wave heat rays, visible light, 
ultra-violet light, Grenz rays, x-rays, and, 
finally, the gamma rays of radium, has 
been thoroughly investigated. All these 
radiations are being used therapeutically. 
The second type, the corpuscular rays, has 
so far not been applied in therapy. We 
may disregard occasional preliminary ex- 
periments, soon abandoned on account 
of insufficient range. For the very same 


1 Read by title at the Twenty-fourth Annual Meet- 
ing of the Radiological Society of North America, at 
Pittsburgh, Nov. 28—Dec. 2, 1938. 


reason it is unnecessary, for the time being, 
to consider the heavier positively charged 
particles. The neutrons, discovered by 
Chadwick in 1932, which have a sufficient 
range, will be discussed separately later on. 
Also the negatively charged particles, 
namely, rather soft cathode rays and beta 
rays, have so far not been suitable for prac- 
tical use in radiation therapy because of 
their insufficient range. Therapy with 
negatively charged particles took a decisive 
turn in 1932, when Brasch and Lange were 
able to experiment with electrons of 1.7 and 
2.4 million volts. There is no principal dif- 
ference between electrons, cathode rays, or 
beta-rays; these are only different terms 
for the same kind of radiation. We shall 
use the differentiating term “high speed 
electrons’ to indicate that the electrons 
have been accelerated artificially with 
voltages of several million volts. By the 
velocity the range in tissues is increased to 
an extent which could not be attained be- 
fore. Herein lies the basically new fea- 
ture. 

The Production of High Speed Electrons. 
—It would lead us too far from the matter 
under discussion to explain the technical 
construction of the apparatus which is de- 
scribed in detail in Strahlentherapie, 44, 505, 
1933. We may mention that the high 
speed electrons are produced by a high 
voltage apparatus composed of a so-called 
impulse generator and a specially con- 
structed discharge tube. In this apparatus 
a set of condensers is charged through resis- 
tances while connected in parallel and dis- 
charged through gaps after being connected 
in series. The resulting voltage is the charg- 
ing voltage multiplied by the number of 
condensers. It is applied in impulses to 
the specially designed discharge tube, 
which perniits operations with any volt- 
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age and intensity desired. The tube con- 
sists of a series of metal plates with central 
holes spaced by flat insulators. These 
serve to give a capacity distribution of 
voltage for impulses; the holes function as 
electrical focussing lenses. The entire ap- 
paratus together with the tube is mounted 
in an oil-filled container so that no effects 
of the high tension can reach the outside 
of the tank, except the electron beam 
which is emitted into the exterior. In this 
apparatus, one impulse per second corre- 
sponds to a continuous operation with 
about two milliamperes. The duration of 
an impulse is approximately 1/100,000th 
of a second and cannot be varied arbitra- 
rily. In order to double the unit dose of 
one impulse, two impulses are applied; 
for three times that dose, three impulses 
are given, etc. In order to reduce the 
radiation to a definite therapeutic quantity 
an insulated tube is provided, equipped 
with diaphragms. This permits the adjust- 
ment of the portal of the tube to any size 
from 9 cm. to the smallest that might be 
desirable. Surge generators are, of course, 
not the only equipment suitable for elec- 
tron therapy. Apparatus for continuous 
operation could also be used. For tensions 
of five million volts and higher, however, 
the surge generators should be preferable 
on account of their low cost and greater 
reliability (Figs. 1, 2). 


(A) DIFFERENCE BETWEEN HIGH SPEED 
ELECTRONS AND ELECTROMAGNETIC RAYS, 
ESPECIALLY X- AND GAMMA-RAYS 


In the following the differences between 
high speed electrons and wave radiation 
will be pointed out and an attempt will be 
made to supply evidence in support of the 
statements made before. We may omit 
the discussion of all electromagnetic rays 
up to and including ultra-violet light, 
because their action is limited entirely to 
the uppermost layers of the skin. Even 
with Grenz rays we hardly find an efficient 
intensity at the depth of 2 mm. There 
remains, thus, for the comparison in re- 
spect to their action in the depth, only the 
x-rays and gamma-rays. In one respect 








HIGH SPEED ELECTRONS 
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high speed electrons and x- or gamma-rays 
are equal. Qualitatively their action is 
nearly identical and not specific, 7.e., the 





Fig. 1. 


The impulse generator for 2.4 million 
volts was used for the experiments. 


chemical effects per se produced in the 
cells are the same with both kinds of rays, 
provided equal amounts of energy are ab- 
sorbed. Their differences, physically and 
biologically, are essentially quantitative 
and result from their different spatial dis- 
tribution of ionization. This spatial distri- 
bution is different and characteristic for all 
chemical rays, 7.e., the same holds good 
for the difference between soft and hard 
x-rays. These differences and characteris- 
tics should be analyzed as follows: 

(a) The absorption and scattering in 
tissues of high speed electrons and x-rays 
are different. 

(b) In the depths the high speed elec- 


trons develop a greater action than in the 
surface layers; x-rays are most strongly ef- 
fective at the surface. 
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(c) High speed electrons have a definite 


range; x-rays have no definite range. 
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tire energy is expended. Thus they ar- 
rive at the end of their tracks. The sec- 


(d) High speed electrons are deflected ondary electrons are much slower on the 





Fig. 2. 
in a magnetic field; x-rays are not de- 
flected. 

(e) Compared with x-rays, much higher 
physical and biological intensities can be 
obtained by the use of high speed electrons 
in the same time unit. 

(a) The Different Absorption and Scat- 
tering of High Speed Electrons and X-rays. 
Physical Principles—According to our 
present knowledge the biologic action of 
rays depends on the fact that an atom be- 
comes electrically charged through the loss 
or the addition of an electron. The differ- 
ent effects of high speed electrons and x- 
rays result from the different processes by 
which they produce this ionization. 

When high speed electrons pass through 
tissue, they suffer a series of collisions with 
atoms. In each impact they ionize an 
atom, liberating a secondary electron and 
losing a portion, generally small, of their 
energy. They are also somewhat de- 
flected. In this way they are gradually 
slowed down and depart more and more 
from their original direction until their en- 








Giving a complete view of the radiation apparatus. 


average. They are stopped in the same 
way as are the primary ones, contributing 
to the total ionization effect. Three char- 
acteristics may be derived from this pic- 
ture of the absorption of electrons: 

(1) Asa primary electron loses its total 
energy after a certain number of impacts, 
it can penetrate only a limited layer of tis- 
sue; it has a definite range. Beyond this 
range the tissue remains entirely unaf- 
fected by the radiation. 

(2) Itisa physical fact that in the volt- 
age region of several million volts con- 
sidered here, the collisions are approxi- 
mately equally spaced along the full length 
of the track. Only electrons accelerated 
with less than 200 kv. produce a denser 
ionization. This effect is less important in 
these considerations since the range of these 
slower electrons is only about one-tenth of a 
millimeter or less. In the beginning the 
tracks are all fairly straight and parallel. 
Then they become deflected by the succes- 
sive impacts and run along curved and ir- 
regularly broken lines. Their path in 
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these corresponding layers is consequently 
lengthened; the number of collisions and 
of secondary electrons produced is in- 
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Punctures by high speed electrons in 


Fig. 3. ¢ 
cellon, photographed from the side through the 


material. The distribution in depth of the de- 
structive effects is clearly visible. 


creased accordingly. In addition, second- 
ary electrons arriving from above and be- 
low contribute to the ionization. The 
end of the tracks of electrons which have 
been bent back in deeper layers toward the 
surface, may also lie in this region. All 
in all, it follows that the main energy loss 
occurs in this depth. Further down again 
will be less ionization because of the smaller 
number of tracks reaching that far down. 
This picture is supported by Glocker’s cal- 
culations concerning diffusion and by 
Brasch’s experiments, which prove the 
presence of a strong secondary radiation. 

(3) The farther the rays penetrate the 
more the beam will spread out into ad- 
joining regions, in consequence of the de- 
flections occurring as a result of each im- 
pact. 

The processes involved in the absorption 
of x-rays are quite different. X-rays 
may transfer their energy to matter either 
through true absorption or in the so-called 
Compton process. In both cases the total 
energy of a quantum, or at least a large 
portion of it, is lost in one single process. 
In the case of a true absorption, the quan- 
tum is entirely swallowed by an atom and an 
electron is ejected. In the case of the 
Compton scattering which is predominant 
for harder x-rays, the quantum and one of 
the electrons belonging to the atoms collide 
like two billiard balls. The electron re- 
coils, taking away a considerable portion 
of the quantum’s energy, and the quantum 
proceeds in an arbitrary direction with a 
longer wave length and a reduced pene- 
trating power. In both cases, the ioniza- 
tion produced directly by the x-rays is 
negligible. The effect is due to the second- 


ary electrons. 
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We may now compare the action of the 
x-rays with the action of the fast electrons, 
as follows: 





Fig. 4. 
by electrons. 
The action of the effects is in the depth. 


Punctures in a cellon plate, produced 
The surface of the plate is smooth. 


(1) In each layer a fraction of the x-ray 
quanta is taken out of the beam, whereas 
the rest proceeds with unchanged proper- 
ties in the original direction. Therefore, 
there is no definite range. The primary 
beam is only gradually weakened accord- 
ing to an exponential law. 

(2) The ionization, being proportional 
to the intensity of the beam, will have its 
maximum at the surface. Its decrease with 
the depth is only partly compensated for 
by the scattered secondary radiation. 

(8) The primary rays are not deflected 
during their passage through the tissue. 
The widening, produced only by second- 
ary radiation, is much smaller than the 
broadening occurring in an electron beam. 

(b) High Speed Electrons Develop a 
Greater Action in the Depth Than in the Sur- 
face Layers; X-rays Are Most Strongly 
Effective at the Surface—To repeat, all 
wave-propagated rays develop their prin- 
cipal action at the surface. Only a frac- 
tion of their original intensity, the amount 
of which depends on their penetrative 
power, reaches the desired depth. With 
hard x-rays, the depth-to-surface ratio be- 
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comes better but there is no fundamental 
change in the physical law governing the 
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ing tissues. However, the smaller the 
radiation-sensitivity or the deeper the 
location of the spot, the less the damage to 

















process. Mostly, however, we are con- 
fronted with diseases localized in the healthy tissues can be avoided. This is 
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Fig. 5. 


Lethal curve of Drosophila eggs. 
the depth dosis in aluminum as an absorber. 


mm #0 


The curve shows the distribution of 
The curve was found by irradiating 


through several layers of Drosophila eggs separated by thin aluminum intermediary 


layers. 


When applying strongly homogenized irradiation (magnetic field), 60 per 


cent more damaged eggs are found in a certain depth under the surface than at the 


surface itself. 


depths. Herewith begin the difficulties 
for the x-ray therapy. If the deeply situ- 
ated tissue is more radiation-sensitive 


than the upper-lying ones, or if a spot can 
be irradiated from several directions, it is 
certainly possible to obtain fairly good 
results even while protecting the upper-ly- 


The maximal tension applied was, in this case, 1.6 million volts. 


already apparent from the failure to effect 
safely permanent epilation. It is defi- 
nitely impossible to avoid damage to the 
healthy tissues if one is confronted with a 
case of deep-seated tumors of radiation- 
resistant cells and this tumor does not lend 
itself to cross-fire radiation. Then the 
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choice remains between under-dosing the 
tumor or over-dosing the healthy tissues. 
For our purpose, therefore, we need a 
radiation the main intensity of which we 
can localize in the depth. Two factors are 
of importance: 

First, it is well known that a rise in 
voltage increases the velocity of the elec- 
trons and their range. The second factor, 
decisive in this discussion, is the fact al- 
ready mentioned that maximum ioniza- 
tion is reached not at the surface but in the 
depth. This peculiarity of high speed elec- 
trons was observed by Brasch and Lange 
when experimenting with metals and insu- 
lators. When thin piles of foils spaced by 
air layers were exposed to high speed elec- 
trons, only the foils arranged in deeper 
layers evaporated. The upper ones, nearer 
the tube, remained undamaged. Piles of 
paper impregnated with iron salts showed a 
strong blue discoloration at a definite 
depth and a much slighter one near the 
surface. Figures 3 and +4 show photo- 
graphs of irradiated insulators which prove 
clearly this effect. The surface of the ma- 
terial is smooth. The main effect is at a 
certain depth. The radiation has a definite 
range. The very great diffusion of the 
electrons is clearly visible. 

The results were furthermore confirmed 
by biological tests. For such tests a large 
number of thin layers of Drosophila eggs, 
piled upon each other, were irradiated. 
The radiation was homogenized. The 
number of eggs killed in the corresponding 
zones was compiled in a curve. The result 
was that at a certain depth about 60 per 
cent more eggs were destroyed than at the 
surface. Below, two curves are shown, 
taken from the paper by Glocker (Strahlen- 
therapie, 53, 424, 1935). The one, Fig- 
ure 5, represents the lethal effects on Dro- 
sophila eggs. The other one (Fig. 6) sche- 
matically compares the different absorp- 
tion of x-rays and of high speed electrons. 
The x-ray curve declines gradually from 
the very beginning. With high speed elec- 
trons, the curve rises to a maximum at a 
certain distance from the surface; there- 
after, it drops very rapidly down to zero. 
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This means that the high speed electrons 
develop the maximum of their action at a 
definite depth which depends on the volt- 
age used for their acceleration. 
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Fig. 6. Comparison of absorption between 
x-rays and high speed electrons. Solid line: 
High speed electrons. Dotted line: X-rays. 


Fig. 7. The range of electrons, in paper, at 
about two million volts, as contrasted to x-rays. 
The electrons have a range which is exactly 
equivalent to the used electrical tension. 


(c) High Speed Electrons Have a Defi- 
nite Range; X-rays Have no Definite 
Range.—We did point out before that the 
electrons have a definite range in distinc- 
tion to the x-rays which obey an exponen- 
tial law (Fig. 7). High speed electrons act 
like bullets which penetrate materials up 
to a definite depth, beyond which they 
cannot reach. Table I shows their prac- 
tical range in tissues in relation to the 
corresponding tension and velocity of the 
electrons. The range of the intensity 
higher than on the surface and its maxi- 
mum is proved with 1.6 M.e.V.; the other 
figures are concluded by extrapolation. 
With an increasing speed of the electrons 
it is to be expected that the intensity 
maximum will shift more toward the end 
of the range. 

In order to confirm the existence of a 
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definite range by an experiment, a filter of 
such a thickness was placed on the skin so 
that, according to the calculations, the 





Fig. 8. Cathode rays pass- 
ing into the air through a dia- 
phragm. Contrary to rela- 
tively slow electrons, which 
obtain a sphere-like shape by 
means of dispersion, in this 
case, relatively straight lines 
are observed. 


total radiation should have been absorbed 
(1.2 cm. water with 2.4 million volts). 
Then the skin was irradiated with 1,000 
times the erythema dosis. No effects 
could be observed on the skin. Similar re- 
sults were obtained in further experiments 
with insulating material, photographic 
plates, metals, etc. (see Strahlentherapie, 
51, 122); also the photographs shown in 
this paper, Figures 3 and 7. The signifi- 
cance of these results isevident. Together 
with the depth effects already mentioned, 
this gives us means to localize the action 
of the rays in a well defined zone. This 
offers the possibility to irradiate only those 
portions we desire to influence, and we are 
not compelled, as with x-rays, to expose 
the healthy parts of the body to an injuri- 
ous extent to the action of the rays. How 
far the electron range obtainable to-day 
may be sufficient for radiation-therapeutic 
purposes shall be discussed at the end of 
this article. 
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(d) Magnetic Deflection.—Applying x- 
rays, we are always dealing with a mixture 
of hard and soft rays. With the aid of fil- 


TABLE I 
Velocity Range of 
of Elec- Practical Intensity 
trons in Range Higher The 
Percentage of Elec- thanon Maximum 
of the trons in the of 
Velocity Electrons Tissues Surface Intensity 
of Light kv. . (in mm.) (in mm.) (in mm.) 
0.55 100 0.033 
0.7 204 0.83 
0.78 300 1.4 
0.80 340 1.6 
0.90 662 2.46 
0.94 1.000 M.e.V. 5.2 
0.97 1.600 1a 2.7 At1.3 
(0.985 2.4 12.5 4.5 At3 
.)0.993 4 i 21 7.5 At 6-7 ® 
0.998 8 *. 14 At 10-12(* 
10.9991 12 = 62 22 At 16-18} 


x,:—Extrapolated figures furnishing essentially the 
true proportions. 

x»—Measurements backward from 2.4 M.e.V. toward 
500 kv. show that the maximum of intensity has the 
tendency to advance toward the first third, respectively, 
first half of the range. This was to be expected theo- 
retically because with rising speed of the electrons the 
scattering in the forward direction will be greater than 
the back-scattering. 


ters undesired portions of the spectrum 
may be reduced in intensity, but it is im- 
possible to obtain an entirely homogeneous 
radiation. In the case of high speed elec- 
trons, however, we can eliminate all soft 
components through deflection in a homo- 
genizing magnetic field. Only those which 
possess exactly the desired degree of hard- 
ness will be able to pass. They can be 
focussed and also be diffused, by magnetic 
influence. 

(e) Comparatively Much Higher Physi- 
cal and Biological Intensities can be Ob- 
tained by the Use of High Speed Electrons 
instead of X-rays in the Same Time Unit.— 
The following considerations are important 
for the comparison of the physical and 
biological intensities of x-ray and fast 
electrons. 

As a basis for this comparison we shall 
assume that the x-ray tube and the cath- 
ode-ray tube are operated under equal 
conditions, that is, with the same current 
and the same voltage of, say, 200 kv. In 
the case of x-rays, only a very few fractions 
of the energy put into the tube is utilized 
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biologically. Three reduction factors are 
involved: 

(1) The efficiency of x-ray produc- 
tion is very low. Only about 1/1,000th of 
the primary energy is transformed into 
radiation; the rest is lost as heat. 

(2) This radiation is emitted in all di- 
rections. Only a small portion will reach 
the region which is to be irradiated. With 
a focus-skin distance of 8 inches, for ex- 
ample, and a field of 4 by 4 inches, only 
about 2.5 per cent is utilized. 

(3) Because of the low absorbability 
of the x-rays, only a part of this fraction is 
used to produce the desired biological ef- 
fects. In a layer of 0.5 inch, for instance, 
about 20 per cent of the radiation will be 
absorbed. 

All in all, we may say that certainly not 
more than 1/100,000 to 1/1,000,000 of the 
original intensity becomes therapeutically 
effective. In the case of cathode rays, no 
such losses occur. Since the cathode rays 
are produced directly in the tube, no losses 
occur at this stage. They emerge in a defi- 
nite direction from the tube. Therefore, 
no geometrical factor is involved. Finally, 
as discussed above, they are completely 
absorbed in a definite layer of the tissue. 
Consequently, under the conditions named 
above, cathode rays (or high speed elec- 
trons) are 100,000 to 1,000,000 or more 
times more effective than x-rays. In order 
to obtain a therapeutic and not a destruc- 
tive action, the number of electrons im- 
pinging upon a unit area must be de- 
creased accordingly, 7.e., the treatment 
periods must be shortened proportionally 
or the tube current must be extremely 
small. 

Certainly it is not intended to burden the 
cell with doses larger than those which 
have been found to be adequate in many 
years of experience in radiation therapy. 
Introducing new therapeutic means, we 
must rid ourselves of the idea that the ap- 
plication of high speed electrons must be 
carried out by exactly the same methods 
as developed for the gamma- and x-rays. 
Because of their high intensity, the high 
speed electrons offer possibilities which 
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so far as time or spatial distribution is con- 
cerned, cannot be attained with other 
kinds of rays. Assuming, for instance, that 
we are dealing with a carcinoma situated 
high up in the rectum, in the throat, or 
other site not easily accessible, the thera- 
peutic application of x-rays or radium is 
almost impossible. These rather unfavor- 
able cases, however, can be influenced 
therapeutically with high speed electrons. 
We have explained already that the distri- 
bution of high speed electrons in tissues is 
fundamentally different from distribution 
of x-rays, and that high speed electrons 
are deflected far out into adjoining zones. 


x 








Fig. 9. The high biological 


Injection needle. 
intensity of the cathode rays permits sufficient 


effect for the smallest diameter. A needle with a 
metallic window at the point was constructed. 
It can be inserted into the organic tissue. The 
entire inserting apparatus is connected with the 
tube, and the electrons, produced in the tube, 
pass through the needle and enter through the 
window into the organic tissue. 
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A beam less than one square millimeter in 
cross-section can carry intensities for which 
x-ray areas of several square centimeters 
would be necessary. Through diffusion 
the high speed electrons spread out in the 
tissues, thus covering the desired larger 
volume. This volume may be predeter- 
mined from known data. We may define 
not only the depth, but also the width of 
the irradiated region by regulating the 
voltage and the width of the beam. In 
suitable cases, this offers the possibility of 
directing the radiation through an injec- 
tion needle provided with a small opening 
and to insert it in a manner similar to that 
done with radium implants. These needles 
may be pushed farther into the tissues in 
successive steps, depending on the thick- 
ness of the diseased tissues and the range 
of the electrons. Such a needle has been 
developed by Brasch and Lange (Fig. 9). 
There is a further advantage in the fact 
that the needle can be removed after a 
very short exposure. This is important 
if the diseased site is particularly inacces- 
sible. Even if the individual applications 
are of a relatively short duration, one 
may also use (according to the Coutard 
method) a protracted and fractionated 
application of the high speed electrons. 
Other instruments may also be constructed 
for the use in body cavities. The problem 
of securing reproducibility of the doses will 
be much easier to solve with high speed 
electrons than with x-rays. Due to the 
definite range of the high speed electrons 
it is possible to determine the total energy 
either by chemical or by electrical meas- 
urements, so that we can say conclusively 
what intensities have been absorbed in the 
cells. For biological measurements, Dro- 
sophila eggs are suitable. Further ques- 
tions, however, relating to the methods of 
dosage must be reserved for future re- 
search. Principally, the following points 
must be kept clearly in mind: 

High speed electrons do not affect the 
cells in a new or unknown way as may be 
the case with neutrons. X-rays also affect 
the tissues by way of the electrons. The 
only difference in the case of high speed 
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electrons is that the actual therapeutic 
agent is applied in pure form. This direct 
way, however, has so many valuable ad- 
vantages for the therapy that we must use 
it as soon as a possibility is given. 

Experiments in Dosage: Case A. B— 
It is obvious that experiments must yet be 
carried out in order to develop adequate 
methods for the application of high speed 
electrons. Such experiments were started 
by Dr. Brasch with the co-operation of Dr. 
Halberstaedter, formerly at the Strahlen- 
institut Charité, Berlin, but have not been 
completed. It is an object of this article 
to continue this investigation by present- 
ing the case described herein and to 
stimulate further research. Regarding the 
case history of A. B. and the earlier ex- 
periments, we have the following data: 
It was the purpose of many experiments 
with white rats and rabbits, the ears 
and testicles of which were irradiated, 
to find a suitable therapeutic dose for 
high speed electrons. First, intensities were 
applied which led to necrosis. Thereafter 
this intensity was decreased by reduc- 
ing the size of the diaphragm and using 
only a very narrow beam until biological 
actions could no longer be seen. The inten- 
sity then was raised again until therapeu- 
tic doses were obtained. Thus the epila- 
tion of the ears of rabbits was achieved 
without any visible damage to the skin. 
It was furthermore found that tumor im- 
plants, if not thicker than the range of 
the rays, disappeared after several irradia- 
tions. After the experiments had fur- 
nished some information on the dosage, 
self-experiments were made. 

The same method as for animals was ap- 
plied, 7.e., at first doses were given which 
could be expected to produce necrosis. 
This was done intentionally in order to 
study the course of the skin changes and 
necrosis, as well as to determine the true 
range of the rays in tissues. Later on, 
search was made for the correct therapeu- 
tic dosages. The case history of A. B. be- 
longs to the early period of these experi- 
ments. The emerging radiation was re- 
duced by a diaphragm to a beam of 1.5 
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mm. in diameter. The focus-skin distance 
was 00cm. The energy of the fastest elec- 
trons reaching the skin corresponded to 
about 2 M.e.V. X-rays originating in the 
tube were largely removed by lead screens 
arranged around the beam. In these early 
experiments the radiation was not made 
homogeneous. The radiation was applied 
to a few spots on the arm, about one centi- 
meter in diameter. The remaining skin 
was covered with heavy lead rubber. The 
applied doses varied from one to eight 
times the unit. After about eight hours, 
there appeared on all the irradiated spots 
a moderately strong erythema which varied 
in degree according to the dosage. In 
general, it was similar to an erythema 
produced by ultra-violet light and the 
subjective sensations were the same. After 
about six days the erythema changed to a 
tanning of the skin, which lasted several 
months. The existence of an early and a 
late erythema could not be observed. 
At the most strongly irradiated spots 
there resulted a blistering and sloughing 
of the skin, healing later on with a scar. 
Depending upon the dosage, the hair fell 
out after about two months, or after abotit 
six months from the less irradiated spots. 
The strongest irradiated spots showed 
telangiectases after about one year; on 
the less irradiated spots it appeared after 
about three years. From then on, no 
further skin changes occurred. 


RESULTS 


On the left forearm (Fig. 10) there are 
five areas showing skin changes. The 
areas measure: (1) 1 by */,inch; (2) '/. by 
°/, inch; (3) 3/, by 1/4 inch; (4) °/, by '/2 
inch. Area 5 shows a !/, by 1/2 inch scar 
after excision. Areas 1 and 2, having re- 
ceived three or four times unit intensity, 
are equal with respect to the degree of skin 
changes. They show throughout a net of 
finest light red telangiectases but there 
are no loops of deeper vessels. On these 
spots the skin is not sclerodermic. It has 
the same turgor and elasticity as the nor- 
mal skin. It is freely movable over the 
deeper tissues and shows the roughness of 








HIGH SPEED ELECTRONS 


231 


normal skin. It appears to be a little drier 
and less greasy than normal. Otherwise, 
the surface is smooth. In the entire ir- 
radiated areas there are no hairs. The 
skin has the same sensitivity to pressure, 
temperature changes, and pain as the nor- 
mal skin. 

Spot 3, where eight unit doses were ap- 
plied, shows the same extent of branching 
of vessels. There is a scar, and the area is 
somewhat depressed; slight scratching 
leads to bleeding. The area irradiated 
with one unit dose (Spot 4) is noticeably 
different from the other places, which ap- 
peared as if painted with a light red color. 
Of the latter, the major part is normal. 
Only near the edge and in the center one 
can see just perceptible faint red spots. 
There is no atrophy. This area, as all 
others, is completely bald. No areas of 
thickening in the deep layers can be felt. 
For the histological examination, a portion 
of the skin (Spot 2), 1.2 cm. long, 4 mm. 
wide, and + mm. deep, was removed. The 
examination, performed by Dr. Klemperer, 
of the Mt. Sinai Hospital, shows the fol- 
lowing: 





Fig. 10. 
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“The histologic examination of an excised 
piece of skin revealed no conspicuous changes. 
The epidermis was not atrophic; papille 
were present. There was dilation of capillaries 
in the papillary body. There were seen a few 
hair follicles with sebaceous glands. The 
sweat glands showed a normal appearance. 
The elastic fibers in the corium are fragmented 
and thickened; there is, however, no evidence 
of cicatrization.”’ 


CONCLUSION 


The case here described is the first of a 
dermatitis caused by high speed electrons. 
The distribution of ionization in the tissues 
should be similar to the distribution in 
depth of the Drosophila eggs (Fig. 5). Be- 
cause of the specific distribution of the in- 
tensity, the erythema runs a _ peculiar 
course. In the beginning, the erythema 
was similar to one produced by ultra- 
violet light. The sequele are those of an x- 
ray dermatitis of the first or second degree. 
The injury concerns especially the radio- 
sensitive cells of the vaso-endothelia and 
the skin annexes. Factors contributing 
to the injuries were the following: Some 
of the dosages were intentionally made too 
large; the electrons lacked sufficient range 
and were inhomogeneous. It is, never- 
theless, remarkable that satisfactory bio- 
logical doses were approached rather closely 
in the first experiments on a human being. 
This is proved especially by the spot sub- 
mitted to an irradiation with one unit 
dose and by the biological findings in the 
area treated with three unit doses. From 
the differences in the skin changes it can 
be concluded that in further experiments 
suitable doses can be found. 


HIGH SPEED ELECTRONS IN CONTRAST 
TO OTHER CORPUSCULAR RAYS 


(B) 


In the preceding discussion it has been 
shown that high speed electrons give up 
their main intensity in the depth and that 
we can localize this radiation. There re- 
mains the question whether or not other 
corpuscular rays satisfy these conditions 
for deep therapy even better still. At the 
beginning of this article this was answered 
in a negative sense. Regarding treatments 
with neutrons, some supplementary re- 
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marks may be allowed. In distinction 
from electrons and x-rays which liberate 
electrons, neutrons have elastic collisions 
with the atomic nuclei. During their pas- 
sage through tissue they lose their energy 
mainly to the hydrogen nuclei, the so- 
called protons. The protons recoil, de- 
scribing very short paths, along which the 
ions are some hundreds of times as con- 
centrated as in the path of electrons. 

In contrast to x-rays and high speed 
electrons, the absorption of neutrons does 
not increase in relation to the increasing 
atomic weight. On the contrary, dense 
inorganic substances as bone, etc., are 
more transparent to neutrons than the less 
dense, highly charged organic substances 
like the soft tissues with a high hydrogen 
content. The main cause of the different 
absorption of neutrons is, aside from their 
difference in mass, the fact that they have 
no electrical charge. Neutrons have the 
advantage that they are easily produced in 
relatively high intensity by the cyclotron 
and that they have a sufficient penetrative 
power. 

Electrons, however, present means which 
allow us to check with a nearly mathe- 
matical positiveness a definite range. Fur- 
thermore, as mentioned several times be- 
fore, we are able to give more intensity to 
the depth than to the surface. In either 
case this is a priori hardly possible with 
neutrons. These two differences of neu- 
trons and high speed electrons are already 
so remarkable that a separate consideration 
is necessary. Furthermore, the spatial dis- 
tribution of the ionizations effected by 
high speed electrons should be more favor- 
able, due to the fact that the electrons are 
spaced more homogeneously and are not 
crowded along a track as neutrons are. 
We do not know of any other radiation 
which we can control to the same extent as 
we can control electrons. 


THERAPEUTIC POSSIBILITIES 
Regarding the therapeutic possibilities 
of fast electrons we have to consider super- 
ficial and deep therapy problems. 
(1) Superficial Therapy.—rThere are ar- 
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ticles concerning the successful treatment 
of lupus, tuberculosis verrucosa cutis, epi- 
thelioma of the skin, and psoriasis, with 
cathode rays. But there was a limit in 
these cures because the range in tissue was 
insufficient with the voltages of from 200 to 
300 kv. used at that time. Electrons up to 
4 M.e.V. will be necessary for the skin 
therapy. They will have a range in tissues 
of about 2.1cm. The maximum ionization 
will occur at about 6-7 mm. Merely by 
regulating the voltage, the range can be 
adjusted to all intermediate depths, 7.e., we 
can locate the main intensity in the various 
layers of the skin, wherever the disease 
may be located. Most suitable for the 
treatment with high speed electrons seem 
to be cases in which the disease is situated 
in the lower layers of the skin which can- 
not possibly be cured with x-rays without 
danger to the skin. Permanent epilation, 
for instance, would belong in this group. 
To a second group in which the present 
radiation therapy is not efficient enough be- 
long such diseases as lupus, acne, nevi, 
etc. Due to their singular peculiarities high 
speed electrons probably will show better 
results. Voltages sufficient for superficial 
therapy are already available. 

(2) Deep Therapy.—The greatest value. 
of high speed electrons, however, should 
arise in deep therapy. A radiation having 
an effectiveness in the depth of from 50 to 
60 per cent larger than at the surface will 
unquestionably be of decisive importance 
for the entire subject of radiation therapy. 
Up to now a few impulse generators with 
voltages up to from 2 to 3 M.e.V. are avail- 
able. One of 5 M.e.V. will be completed 
in the United States in the early part of 
1940. Even though voltages for ordinary 
deep therapy are not available for the time 
being—voltages of more than 20 M.e.V. 
would be necessary—it is nevertheless pos- 
sible to accomplish deep therapy with 5 
M.e.V. Previously we mentioned the in- 
jection needle to introduce electrons di- 
rectly into diseased tissues in steps ac- 
cording to their range. This method would 
be suitable for a very great number of 
cases. Our desired goal might thus be 
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accomplished by localizing an equal, 
very intense radiation without injuring 
the surrounding tissues. In this way it 
might be possible to treat deep-seated 
lesions with an apparatus constructed for 
superficial therapy. Similar instruments 
for body cavity irradiation have already 
been mentioned in this article. 

To summarize the advantages of high 
speed electrons for the treatment of malig- 
nant tumors: 

(1) The major portion of the inten- 
sity—not only a small fraction, as with x- 
rays—acts in the depth. 

(2) We can localize the main intensity 
in the desired depth while protecting the 
surrounding layers of tissue. With x-rays, 
damaging effects—especially for the upper- 
lying tissues—are often unavoidable. A 
cure of cancer, however, depends on the 
capability of the surrounding tissues to 
react, and is more difficult if they are 
damaged. 

(3) We can treat lesions inaccessible by 
other means, as rectum, throat, etc., 
which with gamma or x-rays are reached 
only under difficulties, possibly only after 
operative exposure. 

(4) We can treat radioresistant tumors 
which previously could not be affected. 
It is possible to administer to the tumor 
itself doses larger than those absorbed by 
the surrounding tissues. 

(5) The same is true in regard to in- 
fected tumors, which are known to react 
to a minor extent to radiation. 

(6) General systematic disturbances, 
as radiation sickness, can hardly be ex- 
pected because of the short range of the 
electrons. 

(7) Because of the very short exposure 
periods the therapy with high speed elec- 
trons is particularly suited for mass treat- 
ments. This also is true for x-rays but not 
for radium, which is available only in in- 
sufficient quantities. The cost of a 4- 
million-volt apparatus is less than that of a 
gram of radium. 

We do not contend that high speed elec- 
trons are a panacea in the treatment of 
cancer. We must have clearly in mind 
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that there are definite limits in radiation 
therapy. If the cancer has already pro- 
duced metastases in other organs, all 
therapy until now has been useless. There 
is no doubt that by virtue of their singular 
properties high speed electrons could ac- 
complish what with x-rays has been at- 
tempted in vain. It is evident that fur- 
ther proof in this direction is necessary, but 
we cannot ignore the facts presented herein. 
At the International Congress at Ziirich 
the well known x-ray scientist, Glocker, 
summarized his opinion about the treat- 
ment with high speed electrons as follows: 
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“Even though voltages at our disposal nowa- 
days do not suffice for deep therapy, the experi- 
ments clearly show that a cathode-ray therapy 
can perform what an x-ray therapy can never 
perform, and it will offer to deep therapy en- 
tirely new and unsuspected possibilities as soon 
as the corresponding technical means are per- 
fected. There can be no doubt that therapy 
with high speed electrons will be the therapy of 
the future.”’ 


I am indebted to Dr. Brasch for his as- 
sistance and his permission to use some of 
the photographs. 
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REGRESSION OF PULMONARY METAS- 
TASES FROM MAMMARY CARCINOMA 
FOLLOWING INACTIVATION OF 
OVARIES BY IRRADIATION 


REPORT OF TWO CASES 
By HOWARD B. HUNT, M.D., Omaha, Nebraska 


From the Department of Radiology, University of 
Nebraska College of Medicine 


It has been well established that certain 
mammary carcinomas recede definitely follow- 
ing the withdrawal of ovarian hormonal stimu- 
lation. Beatson (2), in 1896, reported shrink- 
age of primary tumors, regression of metas- 
tases, and improvement in the general condi- 
tion of patients following odphorectomy. 
Wintz (8) appears to have first used roentgen 
castration as an adjuvant in the treatment of 
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Fig. 1-A. 

Fig. 1-A. Case 1. 
carcinoma. 

Fig. 1-B. Case 1. 

calcification of bones following irradiation. 


carcinoma of the breast. Ahlbom (1) reported 
the treatment of 163 cases with rather inde- 
terminate results. Martin (4), Dresser (3), 
Smith (5), and Taylor (6) have reported re- 
gression of metastases in bone following roent- 
gen castration and have given excellent re- 
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views of the literature. Dresser observed re- 
gression of skeletal metastases in 30 per cent of 
cases, clinical improvement without evident 
regression in 43.3 per cent, and no response in 
26.6 per cent of a total of 30 cases under 45 
years of age. 

Pulmonary metastases from carcinoma of the 
breast present a dismal and distressing picture. 
The progressive, intractable symptoms of 
cough, pain, and dyspnea harass the patient 
and confound the physician. Treves (7) has 
recently shown that administration of radio- 
therapy to the lungs is deleterious rather than 
beneficial to the patient. Dresser (3) reported 
regression of pulmonary metastases in one case 
following 600 roentgens to the pelvis through 
anterior and posterior ports. We have ob- 
served striking and unexpected regression of 
pulmonary metastases with relief of symptoms 


Fig. 1-B. 


Extensive metastases to lungs and ribs five years following removal of right breast for 


Roentgenogram made one year later shows regression of pulmonary deposits and re- 


in two cases following inactivation of ovaries 
by irradiation. 
CASE REPORTS 


Case 1. V.S. Nebraska Methodist Hos- 
pital. Referred by C. R. Kennedy, M.D., on 
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Feb. 3, 1933. Housewife, aged 35. A radical 
mastectomy had been done five years pre- 
viously for a Grade III adenocarcinoma of the 
right breast. She entered the hospital with a 
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over the chest may have predisposed to the 
development of the bronchopneumonia. 

A roentgenographic study of the chest on 
March 10, 1934 (Fig. 1-B) shows recalcification 





Fig. 2-A. 


Fig. 2-A. Case 1. 
Fig. 2-B. Case 1. 
irradiation. 


history of gradually increasing unproductive 
cough, pain in the back, failing vision, and loss 
of 30 pounds in weight during four months. 
Examination showed numerous hard lymph 
nodes in the left axilla and dullness over the 
right chest. She was unable to count fingers 
at two feet with the left eye and an ophthalmo- 
scopic study showed edema of the optic disc and 
congestion of the retinal veins. 

Roentgenographic study of the chest on Feb. 
3, 1933 (Fig. 1-A) showed infiltration through 
the upper two-thirds of the right pulmonic 
field with multiple small patches of deposit 
through each lung. There was extensive de- 
struction of the ribs and lumbar vertebre. 
The skull showed multiple metastases (Fig. 
2-A). 

Therapy consisted of 475 roentgens anter- 
iorly and posteriorly over the pelvis, 200 kv.p., 
through 0.5 mm. Cu and 2 mm. Al, 60 cm. dis- 
tance, 20 XK 20cm. port. Also, 475 roentgens 
were delivered anteriorly and posteriorly to the 
spine and chest and 475 roentgens laterally to 
the skull. Pain in the back was relieved 
within a few days, vision gradually improved, 
and the cough was alleviated after six or eight 
weeks. Treatment to spine was _ repeated 
twice at intervals of six months. She died 


about ten davs following the last series of treat- 
ments of 475 r anteriorly and posteriorly to the 
chest. 
bronchopneumonia. 


The symptoms were those of an acute 
Reaction to radiotherapy 


Fig. 2-B. 


Metastases in frontal, parietal, and occipital regions of the skull from carcinoma of 
breast with resultant headache and visual disturbances. 
Roentgenogram made one year later shows recalcification of metastatic areas following 


of the ribs and disappearance of the massive de- 
posit from the right upper pulmonic field. 
The skull shows recalcification of the areas pre- 
viously destroyed by metastases (Fig. 2-B). 
Rarefaction in the vault at this time is due pri- 
marily to pacchionian depression rather than 
metastases. The evident regression of metas- 
tases is much more complete than can be cred- 
ited to the cytocidal action of the small doses 
of radiation delivered directly to the chest or 
skull. The primary agent appears to have 
been a biologic change wrought by the with- 
drawal of ovarian hormones. 

Case 2. No. 119592. B.L.K. Nebraska 
Methodist Hospital. Referred by F. L. Mur- 
ray, M.D., on May 12, 1937. Single; maid; 
aged 42. There was a family history of car- 
cinoma of the breast and a sister was under 
treatment for bilateral carcinoma of the breast 
at this same time. The patient had noted a 
progressive hardness and superficial ulceration 
of the left breast for three years and a lump in 
the right breast for one year. An unproduc- 
tive, intractable cough had become progres- 
sively more incessant during the past nine 
months. Anorexia with loss of 20 pounds in 
weight had been troublesome for two months. 

Examination of the left breast showed it to 
be contracted, elevated, firm, and fixed to the 
chest wall with ulceration of the overlying skin 
as shown in Figure 3-A. The left axillary and 
supraclavicular nodes were grossly enlarged. 
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The right breast contained a movable mass 3 multiple fluffy deposits scattered primarily 
cm. in size in the upper outer quadrant and about the hilar regions and through the base 
nodes were palpable in the right axilla. A of the right lung (Fig. 4-A). Biopsy of the 
roentgenographic study of the chest showed _ left breast revealed a Grade IV carcinoma. 
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Fig. 3-A. Fig. 3-B. 
Fig. 3-A. Case 2. Carcinoma of the left breast, of three years duration, with regional and pulmonary 
ie metastases. 
Fig. 3-B. Case2. Three months later. Note some superficial healing and regression of the lesion follow- 
ing roentgen castration. 
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Fig. 4-B. 
Fig. 4-A. Case 2. Metastases in perihilar regions and bases of both lungs from carcinoma of breast. 
Fig. 4-B. Case 2. Three months later. The pulmonary metastases have vanished and the cough has 

been relieved following roentgen castration alone. The chest remains clear after 18 months. 
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The cough was unabated by codeine and 
phenolbarbitol, grains three of each daily, for- 
tified by bromides. The outlook was consid- 
ered hopeless with nothing to lose by experi- 
ment and scientific observation. From May 
14 to May 18, 1937, 720 roentgens, 200 kv.p., 
0.5 mm. Cu and 1 mm. Al, at 60 cm. distance, 
through 17 X 17 cm. portal were administered 
anteriorly and posteriorly over the pelvis. 
One scant period followed and the cough was 
slightly improved after two weeks. No irra- 
diation was given over the chest or to any area 
outside of the pelvis. The patient returned 
after three months showing nearly complete 
disappearance of the pulmonary deposits (Fig. 
3-B) and essentially complete relief from cough. 
The breast lesion showed superficial healing 
and softening (Fig. 4-B). The axillary and 
supraclavicular nodes were much reduced in 
size. No further treatment was given at that 
time. The benefits experienced in this case can 
be attributed only to inactivation of the ovaries 
by irradiation. The chest remained clear and 
the mammary lesions were quiescent on Jan. 
13,1938. ~- 

On July 5, 1938, she returned with her chest 
clear but with recurrent growth of the tumors 
in breasts and nodes. At this time, 2,000 
roentgens were delivered to left breast and axilla 
through each of five ports and to the right axilla 
through each of three ports. Good regression 
of lesions occurred for three months but recur- 
rent growth is again becoming evident. Cough 
has not yet recurred after 18 months but we 
anticipate that it will do so. No further treat- 
ment is planned. 

DISCUSSION 

We believe that withdrawal of ovarian hor- 
mones following castration by irradiation un- 
doubtedly accounts for the disappearance of 
pulmonary metastases in the second case re- 
ported herein. It probably accounts for re- 
gression of metastases in the first case although 
unfortunately the experiment was beclouded 
there by simultaneous exposure of the lungs 
to small doses of radiation. However, the di- 
rect irradiation was inadequate to account for 
the resolution observed. The primary mech- 
anism must have been a biologic readjustment 
of growth forces following withdrawal of the 
stimulating ovarian hormones. Other more 
potent and fundamental factors were involved 
in the initiation of the carcinoma of the breast. 
Growth of tissues may be looked upon as in- 
fluenced by two groups of opposing forces; 
the one group promotes and drives growth, the 
other group retards and directs it. The ovar- 
ian hormones were merely one factor promot- 
ing growth of the breast which carried the tis- 
sue equilibrium more rapidly into the cancerous 
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phase. Upon withdrawal of hormones, the re- 
action became temporarily reversed with re- 
gression of cancer. Gradually the other car- 
cinogenic forces accumulated strength and 
again ran the breast back into progressive can- 
cer and this time without any assistance by the 
growth-promoting hormones from the now 
silent ovaries. 


Inactivation of the ovaries by irradiation 
should be used in selected cases of carcinoma 
of the breast. It is not a panacea. It is not 
indicated in the early low-grade carcinoma 
without metastases and must be used with due 
circumspection in the emotionally unstable or 
suspicious patient. We believe that roentgen 
castration is, in general, indicated in cancer of 
the breast with metastases and cancer of high 
malignancy. 

Inactivation of the ovaries is the only proce- 
dure known to us which offers any promise for 
relief of symptoms from pulmonary metastases. 
It is indicated in all cases prior to the meno- 
pause. It can be used past the menopause, as 
by Ahlbom (1), but we have little or no promise 
of results from physiology. The improvement 
in our experience has been temporary but emi- 
nently worth while and gratefully appreciated 
by the patient. Months to years can be added 
to the useful lives of some patients. After all, 
the most that any physician can do is to pro- 
long life and make life more worth while for us 
poor mortals. 
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AIR IN KNEE AFTER TRAUMA 


By MAURICE A. WALKER, M.D., F.A.C.S., and 
LEWIS G. ALLEN, M.D., F.A.C.R., Kansas City, 
Kansas 


From the University of Kansas School of Medicine 


A white male, aged 26, injured his left knee 
in the evening of Feb. 16, 1939, when the car 





Fig. 1. 


in which he was riding was struck by. another 
automobile. He could not extend his leg. A 
transverse division could be felt in the patella. 
Lateral to this fracture was a wound about five 
millimeters in diameter which had been caused 
apparently by puncture, although a hole could 
not be found in his clothing. 

In roentgenograms made the following morn- 
ing, 18 hours after the accident, the fracture of 
the patella was apparent. The joint contained 
gas (Fig. 1). This directed attention to the 
injured area where it was found that bubbles 
could be expressed from the wound, although 
crepitation could not be felt or heard in the 
tissues. There were no signs of undue inflam- 
mation around the knee. The pulse rate and 
temperature were not increased. It seemed 
possible, nevertheless, that a gas bacillus in- 
fection had begun. Swabs were introduced 
into the wound to obtain material for culture. 
A roentgen treatment of the knee region was 
given (125 r units at 150 kv.). 

On the succeeding days, there were still no 
symptoms or signs of infection. The pulse rate 
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and temperature remained normal. There 
was no growth of the culture. It seemed ob- 
vious that the gas in the knee was air aspirated 
through the wound. On Feb. 20, the frag- 
ments of patella were brought together with 
stainless steel wire. Recovery was uneventful. 


AN ANOMALOUS TALOCALCANEAL AR- 
TICULATION: DOUBLE ANKLE BONES 


ByM.S. BURMAN, M.D., andS. E. SINBERG, M.D., 
New York City 


This is the report of a man, 30 years of age, 
who had noted a bony growth all his life in each 
foot beneath the internal malleolus, so that it 





Fig. 1. A photograph of the inner aspect of 
the foot of the patient reported, a man 30 years 
of age. A bony outgrowth is seen on each side 
beneath the internal malleolus, from which it is 
separated by a groove, in which the tendon of the 
tibialis posticus muscle is felt. 





Fig. 2. Reproduction of the anomalous talo- 
calcaneal articulation described by Pfitzner in his 
classic work on variations in the structure of the 
skeleton of the foot (Fig. 68, Table XIV). 


seemed to him and to others who observed his 
feet that he had two ankle bones. He had no 
ankle strain, despite heavy work. He did have 
occasional aching in that area and this ache 
seemed worse in rainy weather. The right 
anomalous bone had been recently painful be- 
cause of pressure by a brace which he wore for 
the relief of a foot drop due to a tourniquet 
paralysis of the sciatic nerve. This paralysis 
had developed immediately after an operation, 
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in March, 1938, for the removal of a torn inter- 
nal meniscus of the right knee. 

Each foot showed an ellipsoid bony out- 
growth, which was placed beneath the internal 
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genograms indicated the bilateral presence of 
an anomalous talocalcaneal articulation formed 
by the articulation of symmetrical exostoses 
which arose from the inner aspects of each 





Fig. 3-B. 





Fig. 3-C. 


Fig. 3. Anteroposterior, lateral, and oblique roentgenograms of the feet of the patient reported. 


Note the 


arthritic changes in the right anomalous talocalcaneal joint 


malleolus, and separated from it by a shallow 
groove two or three millimeters in width. In 
the right foot the bony swelling was about the 
size of a cent; in the left foot it was a little 
smaller. The tendon of the tibialis posticus 
muscle was placed in the groove between the 
internal malleolus and the bony mass. The 
posterior tibial artery pulsated just beneath its 
inferior rounded edge. The tendons of the 
flexor hallucis longus and flexor digitorum lon- 
gus were not felt on movement of the toes. 
The long axis of the bony mass was directed 
posteriorly and inferiorly. The mass seemed to 
arise from the medial surface of the talus rather 
than from the os calcis. It was slightly tender 
in the right foot. There was a slight limitation 
of inversion of the right foot which was due to 
contact of the mass against the internal 
malleolus. In the left foot, there was no 
tenderness nor limitation of the inversion. 


Other motions were good. 
Anteroposterior, lateral, and oblique roent- 


talus and calcaneus. An arthritic process was 
present in the right anomalous talocalcaneal 
joint. The bones of the right foot showed 
moderate atrophy. 

The calcaneal exostosis was part of the pos- 
terior portion of the sustentaculum tali. The 
talar exostosis arose from the medial side of this 
bone above the sustentaculum tali. 

There was no indication for any form of 
treatment. 

This most unusual congenital anomaly is 
illustrated and commented upon by Pfitzner (1) 
in his classic paper on the variations of the 
structure of the skeleton of the foot (Fig. 68, 
Table XIV). It must be remembered that 
Pfitzner’s work was done in the pre-roentgeno- 
logic era. Anomalous articulation between the 
two bones in Pfitzner’s case took place between 
the medial tubercle of the talus and the pos- 
terior part of the sustentaculum tali. Cal- 
caneo-talar fusion had been previously de- 
scribed, and this fusion usually was noted to 
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take place at the posterior part of the susten- 
taculum tali. The os sustentaculum pro- 
prium, an anomalous bone, located at the upper 
posterior part of the sustentaculum tali, was 
considered to be the carrier of this extra joint. 
It usually fused with the os calcis, but some- 
times joined or articulated with the talus. 

Korvin (2), the most recent contributor to 
the subject of talocalcaneal coalition, believed 
he could detect the os sustentaculum proprium 
by a special roentgenographic technic. It is 
ordinarily not detectable. 

Solger (3) pointed out that such foot fusions 
as represented by talocalcaneal synostosis are 
congenital and can be demonstrated in em- 
bryos, even when the bones are still in the 
cartilaginous stage. 
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Summary.—A congenital anomalous talo- 
calcaneal articulation is described for the first 
time from the clinical and roentgenologic 
standpoint. Its relation with the os susten- 
taculum proprium is discussed briefly. There 
have been no other cases reported except for 
the anatomic specimen of Pfitzner which is 
illustrated here. 
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POINTS OF INTEREST 


The following communication was sent to 
Inter-Society Committee state representatives 
on Nov. 15: 


Once there was a boy who cried, ‘‘Wolf!’’ so often 
when no wolf came that the men who heard him paid 
no attention. Then one day, the wolf came and the 
men were sorry they had not heeded the boy’s warning. 

For several years, radiologists have warned surgeons, 
internists, obstetricians, urologists, orthopedists, et al., 
that hospitals would one day dominate all medicine if a 
few specialties were sacrificed to economic convenience. 
If hospitals could practise radiology, it has been said, 
they could likewise practise other specialties. If 
radiology is included as a hospital benefit in group hos- 
pitalization plans, there is nothing to prevent the in- 
clusion later of other services. 

Radiologists have appealed for help from their 
colleagues and warned of dangerous consequences to all 
medicine if such help were not forthcoming. Some- 
times such help has not been forthcoming 

Well, here comes the wolf! 

David B. Skillman is Chairman of the Trustee Section 
of the American Hospital Association. He is a hos- 
pital administrator from Easton, Pennsylvania. At 
the recent annual meeting of the American Hospital 
Association in Toronto, Canada, Mr. Skillman de- 
livered himself of a paper on medical and hospital 
economics. 

The following is quoted from a report which appeared 
in Modern Medicine for November, 1939: 

“Salaries for Doctors——A proposal that hospitals 
establish faculties of doctors with definite salaries has 
been forwarded as a means to combat socialized medi- 
cine. Mr. David B. Skillman, Chairman of the 
Trustee Section of the American Hospital Association, 
would fix the salaries starting at $1,800 to $2,000 a year 
for young, unmarried practitioners, and advancing to 
$10,000 or $12,000 for men of advanced standing. 

“The hospitals would submit their bills according to 
a published scale of prices. The plan is merely an ex- 
pansion of the group hospitalization plan to take in 
medicine, and would eliminate state, county, and 
federal support.” 

This to combat socialized medicine, says Mr. Skill- 
man. Indeed! One might say also that Finland could 
have avoided invasion by the Soviets if she had asked 
for military occupation by the Nazis. Individual de- 
termination and freedom are sacrificed one way or the 
other. 

. * + 


In its many and laudable activities for the 
protection and preservation of the private 
practice of medicine, the Kansas State Medical 
Society has never failed to apply its principles 
to all branches of the profession. 

Recently, the Committee on Tuberculosis 
of the Kansas State Society discussed the 


question of consultation service in the inter- 
pretation of roentgenograms when such is 
desired by individual physicians. The follow- 
ing resolution was adopted: 


1. That the Committee believes the principles of 
the private practice of medicine should be followed in 
the handling of x-ray consultations. 

2. That the Committee urges physicians who desire 
x-ray consultations on tuberculosis cases to utilize the 
services of the radiology specialists of the state. 

3. That the radiologists of Kansas at a meeting 
held on Jan. 15, 1939, agreed they would provide this 
service without charge to any patient who is deemed 
to be indigent by the attending physician, and that, 
therefore, no problem is presented in this connection. 

4. That in the instances of x-ray consultations de- 
sired for non-indigent patients the Committee recom- 
mends that the services of a radiologist be utilized 
with the expectation of paying a fee for that service. 


A fee of $2.50 has been recommended as the 
proper sum to charge for roentgen examinations 
for tuberculosis when performed on indigent 
patients. The fees for non-indigent patients 
are to be governed by the usual and customary 
charges in the community. 


* * * 


Radiologists concerned about the ultimate 
destiny of the specialty of radiology in the 
citadel of medicine should be interested in the 
following news letter from Bucharest which 
was published in the Jour. Am. Med. Assn. 
almost two years ago: 


“Regulation of the Title ‘X-ray Specialist.'—The 
position of the x-ray specialists has undergone an 
unfavorable change in recent years. The number of 
x-ray installations is growing by leaps and bounds, 
owing to the fact that the peasants falsely believe that 
only physicians who own an x-ray apparatus can es- 
tablish a good diagnosis. General practitioners, al- 
most without exception, own x-ray sets, even in vil- 
lages where there is no electricity and where they have 
to work their sets with gasoline motors. This situa- 
tion affects badly the x-ray specialist, who receives his 
patients from the general practitioners. Another 
drawback for the x-ray specialist is that he general 
practitioner shows on his name plate that he possesses 
an x-ray apparatus, so, when a patient drops in, seeing 
the name plate, for a roentgenogram of a dislocated 
wrist, he does not refer the patient to the x-ray special- 
ist but keeps the case for himself. The x-ray special- 
ists held a conference to find a remedy for this situa- 
tion. The result was that the Supreme Health Council 
made the following resolutions: 
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“1. Physicians who have an x-ray apparatus in 
their office with the aim to establish diagnoses and 
control the progress of certain diseases on their own 
patients must not call themselves specialists in radiol- 
ogy and they are not entitled to display on their name 
plates and on their prescriptions that they have an x-ray 
apparatus or that they deal with radiologic treatment, 
and they are not entitled to issue x-ray reports. 

“2. Only such physicians can be acknowledged as 
x-ray specialists as those who have gained their di- 
ploma in Rumanian universities and received a license 
to call themselves ‘specialist in radiology.’ 

“3. Physicians who, in 1930, had been in roent- 
genologic practice for five years receive the title of 
specialist simply on the verification of the city medical 
officer of health.” 


The Council of the Ohio State Medical 
Association discussed the status of group hos- 
pitalization insurance in that state during a 
recent meeting. The following statement of 
policy was adopted and copies were trans- 
mitted to all county medical societies: 


“Statement of Policy.—It is essential that the medi- 
cal profession take an active interest in all proposals 
or programs affecting the care of the sick. Leadership 
must be assumed by state and local medical societies. 

“Realizing that there is increasing public interest in 
programs to provide hospitalization on a voluntary in- 
surance basis and anticipating the expansion of group 
hospitalization programs in Ohio under the provisions 
of enab ing legislation enacted at the recent session 
of the Ohio General Assembly, the Council of the Ohio 
State Medical Association believes that all county 
medical societies should give the question of group 
hospitalization immediate and earnest consideration. 

“Inasmuch as hospital service programs are adminis- 
tered through local units, the responsibility for con- 
sidering medical questions which may be involved 
rests with the individual county medical society. The 
Council suggests that county medical societies in coun- 
ties where hospit’ service programs are now in opera- 
tion and county medical societies where such programs 
are under consideration carefully evaluate the contracts 
being sold, or which are being formulated by hospital 
service associations. Special attention should be given 
to the coverage provisions of such contracts. 

“The Council recommends that county medical 
societies use the following principle as a guide in 
evaluating contracts and in conferences with hospital 
service association representatives: 

“The subscriber’s contract should exclude all medical 
services. Contract facilities should be limited ex- 
clusively to hospital facilities such as bed, board, 
operating room, medicines, surgical dressings, general 
nursing care, and services of intern and resident staff 
in assisting the subscriber’s attending physician. 

“If the above principle is complied with by all local 
hospital service associations in formulating a schedule 
of benefits, the result would be a certain uniformity of 
policy and procedure throughout the state, efficiency 
in administration, and absence of misunderstanding. 
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“The medical profession of Ohio believes that group 
hospitalization programs, in the hands of reputable and 
efficient administrators, are of definite public benefit, 
providing such programs are limited to hospital serv- 
ices and do not include medical services, which inclu- 
sion would have an undesirable effect on the practice 
of medical specialties in hospitals and on the quality 
of the service rendered. Group hospitalization plans 
operated in accordance with the above principle 
should have the active co-operation of the medical 
societies in the localities in which they operate.” 


The following is from The New York Medi- 
cal Week: 


“Danger Ahead.—A local judge recently imposed a 
fifteen-dollar fine for passing a red light on a motorist 
who admitted illiteracy. At the same time he criti- 
cized severely the system which permits drivers who 
cannot read or write to operate cars. No matter how 
competently a motorist handles his machine, he is not 
a safe driver if he cannot read certain warning signs. 

“In technical fields allied to medicine there is a par- 
allel to this situation. Many registered physiotherapists 
consider themselves qualified to practise medicine be- 
cause they can operate their apparatus, although they 
are completely unable to read danger signals in a pa- 
tient’s condition or make a diagnosis. It is a sad and 
well known fact that physicians often employ commer- 
cial x-ray and clinical laboratories whose technicians do 
not know how to interpret the signs set before them. 

“Whether in driving or medical practice, a certain 
amount of knowledge is necessary beside mastery of an 
inanimate machine. It is doubtful, however, whether 
the illiterate motorist is nearly as dangerous as the 
lay technician who takes to the medical road without 
being able to read warning signs.” 


E. H. Skinner, M.D., and F. F. Borzell, 
M.D., have been selected to serve on the Execu- 
tive Board of the National Physicians’ Com- 
mittee for the Extension of Medical Service. 
The formation of the Committee was stimu- 
lated by earlier activities opposing govern- 
mental regimentation of medicine carried on 
by publisher Frank Gannett’s National Com- 
mittee to Uphold Constitutional Government. 
The present Committee, however, has no con- 
nection with the Gannett Committee, nor 
with the American Medical Association. The 
stated objectives of the Committee are to co- 
operate with “lay and medical institutions 
and groups, interested in the preservation of 
national health, and to make more generally 
known the achievements and to safeguard the 
independence of American medicine.” 











RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


Editor’s Note.—Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 


CALIFORNIA 
California Medical Association, Section on Radi- 
ology.—Chairman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D., 95 S. El Camino Real, San 
Mateo. 


Los Angeles County Medical Association, Radiological 
Section.—President, M. L. Pindell, M.D.; Vice- 
president, Richard T. Taylor, M.D.; Secretary, 
Wilbur Bailey, M.D., 2007 Wilshire Blvd.; Treas- 
urer, Henry Snure, M.D., 1414 South Hope Street; 
Kenneth Davis, M.D., Member of Executive Com- 
mittee. Meets second Wednesday of each month 
at County Society Building. 





Pacific Roentgen Club.—Chairman, Karl M. Bonoff, 
M.D., Los Angeles; Members of Executive Committee, 
I. S. Ingber, M.D., A. C. Siefert, M.D., D. R. Mac- 
Coll, M.D.; Secretary-Treasurer, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 


San Francisco Radiological Society.— Secretary, L. H. 
Garland, M.D., 450 Sutter Street. Meets monthly 
on first Monday at 7:45 p.m., alternately at Toland 
Hall and Lane Hall. 


COLORADO 
Denver Radiological Club.—President, N. B. New- 
comer, M.D., 306 Republic Bldg.; Vice-president, 
Elizabeth Newcomer, M.D.; Secretary, Paul R. 
Weeks, M.D., 520 Republic Bldg.; Treasurer, L. G. 
Crosby, M.D., 366 Metropolitan Bldg. Meets third 
Friday of each month at homes of members. 


CONNECTICUT 
Connecticut State Medical Society, Section on Radi- 
ology.—Chairman, Samuel M. Atkins, M.D., 63 
Central Ave., Waterbury; Secretary-Treasurer, Max 
Climan, M.D., 242 Trumbull St., Hartford. Meet- 
ings twice annually in May and September. 


DELAWARE 
Affiliated with Philadelphia Roentgen Ray Society. 


FLORIDA 
Florida Radiological Society —President, H. B. Mc- 
Euen, M.D., Jacksonville; Vice-president, Joseph H. 
Lucinian, M.D., Miami; Secretary-Treasurer, John 
N. Moore, M.D., 210 Professional Bldg., Ocala. 
Meetings held in November and at the annual meet- 
ing of the Medical Association of Florida in the 
spring. 


GEORGIA 
Georgia Radiological Society.—President, James 7. 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 
L. P. Holmes, M.D., University Hospital, Augusta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 


ILLINOIS 
Chicago Roentgen Society.—President, Roe J. Maier, 
M.D.; Vice-president, Adolph Hartung, M.D.; 
Secretary, Chester J. Challenger, M.D., 3117 Logan 
Blvd. Meetings the second Thursday of each month 
from October to May, except December, at the Hotel 
Sherman. 


Illinois Radiological Soctety.—President, Cesare 
Gianturco, M.D., 602 W. University Ave., Urbana; 
Vice-president, Fred H. Decker, M.D., 802 Peoria Life 
Bldg., Peoria; Secretary-Treasurer, Edmund P, 
Halley, M.D., 968 Citizens Bldg., Decatur. Meet- 
ings quarterly by announcement. 





Illinois State Medical Society, Section on Radiology.— 
The next meeting will be in Peoria, May 21-23, 1940. 
The officers are: Chairman, Warren W. Furey, M.D., 
6844 Oglesby Ave., Chicago; Secretary, Harry W. 
Ackemann, M.D., 321 W. State St., Rockford. 

INDIANA 
The Indiana Roentgen Society.—President, Juan 
Rodriguez, M.D., 2902 Fairfield Ave., Fort Wayne; 
President-elect, H. H. Inlow, M.D., Shelbyville; 
Vice-president, Wemple Dodds, M.D., Crawfords- 
ville; Secretary-Treasurer, Clifford C. Taylor, M.D., 
23 E. Ohio St., Indianapolis. Annual meeting in 
May. 

IOWA 
The Iowa X-ray Club.—Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 
Kentucky Radiological Society—President, D. B. 
Harding, M.D., Lexington; Vice-president, I. T. 
Fugate, M.D., Louisville; Secretary-Treasurer, 
Joseph C. Bell, M.D., 402 Heyburn Bldg., Louisville. 
Meeting annually in Louisville, third Sunday after- 
noon in April. 





MAINE 
See New England Roentgen Ray Society. 


MARYLAND 
Baltimore City Medical Society, Radiological Section.— 
Chairman, Harold E. Wright, M.D., 101 W. Read 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings are held the third Tuesday of each 
month. 


MASSACHUSETTS 
See New England Roentgen Ray Society. 
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MICHIGAN 

Detroit X-ray and Radium Society.—President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 
Vice-president, Clarence Hufford, M.D., 421 Michi- 
gan Ave., Toledo, Ohio; Secretary-Treasurer, E. R. 
Witwer, M.D., Harper Hospital, Detroit. Meetings 
first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave. 





Michigan Association of Roentgenologists.—President, 
C. K. Hasley, M.D., 1429 David Whitney Bldg., 
Detroit; Vice-president, M. R. Cooley, M.D., Mercy 
Hospital, Jackson; Secretary-Treasurer, C. S. Daven- 
port, M.D., 609 Carey St., Lansing. Meetings 
quarterly by announcement. 


MINNESOTA 
Minnesota Radiological Society—President, Leo G. 
Rigler, M.D., University Hospital, Minneapolis; 
Vice-president, Harry M. Weber, M.D., Mayo 
Clinic, Rochester; Secretary, John P, Medelman, 
M.D., 572 Lowry Medical Arts Bldg., St. Paul. 
Meetings quarterly. 


MISSOURI 
The Kansas City Radiological Society.—President, L. 
G. Allen, M.D., 907 N. 7th St., Kansas City, 
Kansas; Secretary, Ira H. Lockwood, M.D., 306 E. 
12th St., Kansas City, Mo. Meetings last Thursday 
of each month. 


The St. Louis Society of Radiologists.—President, 
Paul C. Schnoebelen, M.D.; Secretary, W. K. 
Mueller, M.D., University Club Bldg. Meets on 
fourth Wednesday of October, January, March, and 
May, at a place designated by the president. 


NEBRASKA 
Nebraska Radiological Socitety.—President, Roy 
W. Fouts, M.D., 1007 Medical Arts Bldg., Omaha; 
Secretary, D. Arnold Dowell, M.D., 816 Medical 
Arts Bldg., Omaha. Meetings first Wednesday of 
each month at 6 p.m. in Omaha or Lincoln. 


NEW ENGLAND ROENTGEN RAY SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Langdon T. Thaxter, 
M.D., Maine General Hospital, Portland, Maine; 
Secretary, Aubrey O, Hampton, M.D., Massachusetts 
General Hospital, Boston, Meetings third Friday of 
each month from October to May, inclusive, usually 
at Boston Medical Library. 


NEW HAMPSHIRE 
See New England Roentgen Ray Society. 

NEW JERSEY 
Radiological Society of New Jersey.—President, P. S. 
Avery, M.D., Middlesex Hospital, New Brunswick; 
Vice-president, J. G. Boyes, M.D., 912 Prospect Ave., 
Plainfield; Treasurer, H. A. Vogel, M.D., 1060 E. 
Jersey St., Elizabeth; Secretary, W. James Marquis, 
M.D., 198 Clinton Ave., Newark; Counsellor, A. W. 
Pigott, M.D., Skillman. Meetings at Atlantic City 


at time of State Medical Society, and Midwinter in 
Newark as called by president. 


NEW YORK 

Associated Radiologists of New York, Inc.—President, 
Henry A. Barrett, M.D., 140 East 54th St., New 
York City; President-elect, I. J. Landsman, M.D., 
910 Grand Concourse, New York City; Vice-presi- 
dent, Frederic E. Elliott, M.D., 122 76th St., 
Brooklyn; Treasurer, Solomon Fineman, M.D., 133 
East 58th St., New York City; Secretary, William J. 
Francis, M.D., 210 Fifth Ave., New York City. 
Regular meetings the first Monday evening of the 
month in March, May, October, and December, 





Brooklyn Roentgen Ray Society.—President, A. L. L. 
Bell, M.D., Long Island College, Hospital, Henry, 
Pacific, and Amity Sts.; Secretary-Treasurer, L. J. 
Taormina, M.D., 1093 Gates Ave. Meetings first 
Tuesday in each month at place designated by presi- 
dent. 





Buffalo Radiological Society—President, Chester D. 
Moses, M.D., 333 Linwood Ave.; Vice-president, 
Edward C. Koenig, M.D., 100 High St.; Secretary- 
Treasurer, Joseph S. Gian-Franceschi, M.D., 610 
Niagara St. Meetings second Monday evening each 
month, October to May, inclusive. 





Central New York Roentgen Ray Society.—President, 
Jesse Randolph Pawling, M.D., 305 Clinton St., 
Watertown; Vice-president, Albert Lenz, M.D., 613 
State St., Schenectady; Secretary-Treasurer, Carlton 
F. Potter, M.D., 425 Waverly Ave., Syracuse. 
Meetings are held in January, May, and October, as 
called by Executive Committee. 





Long Island Radiological Society.—President, Samuel 
G. Schenck, M.D., Brooklyn; Vice-president, G. 
Henry Koiransky, M.D., Long Island City; Secre- 
tary, Marcus Wiener, M.D., 1430 48th St., Brooklyn, 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 





New York Roentgen Society—President, Harry M. 
Imboden, M.D., 30 W. 59th St., New York City; 
Vice-president, Henry K. Taylor, M.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M.D., 170 Maple Ave., White Plains, N. Y.; Treas- 
urer, Eric J. Ryan, M.D., St. Luke’s Hospital, New 
York City. 





Rochester Roentgen-ray Society—Chairman, Joseph 
H. Green, M.D., 277 Alexander St.; Secretary, S. C. 
Davidson, M.D., 277 Alexander St. Meetings at 
convenience of committee. 


NORTH CAROLINA 
Radiological Society of North Carolina.—President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-Treasurer, Major 
I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
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Meetings with State meeting in May, and meeting in 
October. 


OHIO 


Cleveland Radiological Society.—President, J. H. West, 
M.D., 10515 Carnegie Ave.; Vice-president, Harry 
Hauser, M.D., City Hospital; Secretary-Treasurer, 
H. A. Mahrer, M.D., 10515 Carnegie Ave. Meetings 
at 6:30 p.m. at the Mid-day Club, in the Union Com- 
merce Bldg., on fourth Monday of each month from 
October to April, inclusive. 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists).—President, Archie 
Fine, M.D., 707 Race St., Cincinnati; Secretary- 
Treasurer, Justin E. McCarthy, M.D., 707 Race 
St., Cincinnati, Ohio. Meetings held third Tues- 
day of each month. 


PENNSYLVANIA 


Pennsylvania Radiological Society.—President, Louis 
A. Milkman, M.D., Medical Arts Bldg., Scranton; 
First Vice-president, James E. Ginter, M.D., Dubois; 
Second Vice-president, Alexander Stewart, M.D., 
Shippensburg; Secretary-Treasurer, L. E. Wurster, 
M.D., 416 Pine St., Williamsport; President-elect, 
Harvey N. Mawhinney, M.D., 6546 Darlington 
Road, Pittsburgh; Editor, William E. Reiley, M.D., 
Clearfield; Assistant Editor, Sydney J. Hawley, 
M.D., Danville. 


The Philadelphia Roentgen Ray Society.—President, 
Joseph E. Roberts, Jr., M.D., 403 Cooper St., Cam- 
den, N. J.; Vice-president, Jacob H. Vastine, M.D., 
Medical Arts Bldg., Philadelphia; Secretary, Barton 
R. Young, M.D., Temple University Hospital, 
Philadelphia; Treasurer, Fay K. Alexander, M.D., 
Chestnut Hill Hospital, Philadelphia. Meetings 
held first Thursday of each month at 8:15 P.m., 
from October to May in Thomson Hall, College of 
Physicians, 21 S. 22nd St., Philadelphia. 


The Pittsburgh Roentgen Society.—President, Zoe A. 
Johnston, M.D., 601 Jenkins Arcade; Vice-president, 
Prentiss A. Brown, M.D., and Secretary-Treasurer, 
Harold W. Jacox, M.D., 4800 Friendship Ave. 
Meetings held second Wednesday of each month at 
4:30 p.m., from October to June at various hospitals 
designated by program committee. 


RHODE ISLAND 


See New England Roentgen Ray Society. 


SOUTH CAROLINA 
South Carolina X-ray Society.—President, Percy D. 
Hay, Jr., M.D., McLeod Infirmary, Florence; Secre- 
tary-Treasurer, Hillyer Rudisill, Jr., M.D., Roper 
Hospital, Charleston. Meetings in Charleston on 
first Thursday in November, also at time and place 
of South Carolina State Medical Association. 
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SOUTH DAKOTA 
Meets with Minnesota Radiological Society. 


TENNESSEE 
Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center. 


Tennessee Radiological Society.—President, Steve W. 
Coley, M.D., Methodist Hospital, Memphis; Vice- 
president, Eugene Abercrombie, M.D., 305 Medical 
Arts Bldg., Knoxville; Secretary-Treasurer, Franklin 
B. Bogart, M.D., 311 Medical Bldg., Chattanooga. 
Meeting annually with State Medical Society in 
April. ; 


TEXAS 
Texas Radiological Society.—President, Jerome H. 
Smith, M.D., San Antonio; President-elect, C. F. 
Crain, M.D., Corpus Christi; First Vice-president, 
M. H. Glover, M.D., Wichita Falls; Second Vice- 
president, G. D. Carlson, M.D., Dallas; Secretary- 
Treasurer, Henry C. Harrell, M.D., 517 Pine St., 
Texarkana. Meets annually. 


VERMONT 
See New England Roentgen Ray Society. 


VIRGINIA 
Radiological Society of Virginia.—President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottes- 
ville. 


WASHINGTON 
Washington State Radiological Society.—President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Vice- 
president, George Cornett, M.D., Yakima; Secretary- 
Treasurer, Kenneth J. Holtz, M.D., American Bank 
Bldg., Seattle. Meetings fourth Monday of each 
month at College Club, Seattle. 


WISCONSIN 
Milwaukee Roentgen Ray Society.—President, H. W. 
Hefke, M.D.; Vice-president, Frederick C. Christ- 
ensen, M.D.; Secretary-Treasurer, Irving I. Cowan, 
M.D., Mount Sinai Hospital, Milwaukee. Meets 
monthly on first Friday at the University Club. 


Radiological Section of the Wisconsin State Medical 
Society.—Secretary, Russel F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet: 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 




















EDITORIAL 


LEON J. MENVILLE, M.D., Edétor 





HOWARD P. DOUB, M.D., Associate Editor 








PRESIDENTIAL ADDRESS’ 


That this is a changing world is a trite say- 
ing. 

Anthime Corbon said many years ago, 
“Everything is susceptible to change, every- 
thing has changed in the past, everything will 
be changed in the future! Nothing is perma- 
nent in history but the element of change 
itself!”’ 

When we look back fifty years—as some of 
us can—one seems to get the effect not only 
of change but change at an increased pace—a 
pace that of late has seemed to accelerate so 
that we wonder if we are not being left behind. 

Nothing seems to have escaped. Even the 
foundations of the practice of our own pro- 
fession are being attacked. Our own specialty, 
being about the newest in medicine, should be 
expected to escape if any department of medi- 
cine would. However, almost the reverse 
seems to be true, and we appear to be the 
target for more radical adjustment than almost 
any other branch. But possibly this is be- 
cause, being new, we have, like Topsy, “‘just 
growed,’ without any very definite plan. 
This growth has been so rapid and unexpected 
that the science of radiology has outstripped 
in growth its art and practice. 

There was no niche in medical practice pro- 
vided for radiology, and, therefore, no recog- 
nized or established place for radiologists; we 
have just grown into one. Now it is evident 
that the place we have made for ourselves, and 
that was to some extent made for us, is not a 
final one and there is need for much adjusting 
in order that our relations with the rest of 
medicine may be equitable and harmonious; 
and that we may proceed without friction and 
attain our greatest usefulness. Therefore, it 
seems we must set our house in order and lay 


' Delivered before the Twenty-fifth Annual Meeting 
of the Radiological Society of North America, at At- 
lanta, Ga., Dec. 14, 1939. 


out some definite, logical plan and procedure 
for development—if we can, one that will be 
accepted not only by us but by others and 
insure us a proper and a deserved place in the 
group of medical specialties. 

There seem to be several problems to con- 
sider: cost, quantity, quality, and distribution 
of medical service and, incidentally, of radio- 
logical service. Of late there has been much 
talk of this, it being a favored saying, especially 
among those who wish to criticize the medical 
profession, that there are two types of patients 
who get the best of medical care—the very rich, 
who can afford what they want, and the very 
poor, who are looked after in our large institu- 
tions, where all necessary things are provided 
for them. And that leaves the poor devils in 
between who have small incomes, served very 
poorly on account of their inability to hire 
doctors. 

Now, things may be different in California, 
and the doctors there may be much more gen- 
erous and philanthropically inclined than 
elsewhere, but I do not believe they are. I 
have practised medicine for some forty years in 
California, and with very few exceptions I have 
never seen a legitimately sick person who could 
not get a doctor because he had no money. 
However, I have seen many patients who 
could not finance the cost of illness, which is 
quite a different thing. 

There seems to be a definite tendency, in 
spite of the fact that their attention has been 
called to it again and again, among the critics 
of the medical profession, to ignore the facts 
and to put the onus of the inability of the man 
in moderate circumstances to finance himself 
when he is sick, on the doctor. We all know 
the trouble is not here; the trouble is that if 
the well educated pbysician is to do the best 
he can for the patient in these days, he has to 
have available, and perhaps use for his patient. 
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a number of rather expensive diagnostic and 
therapeutic procedures. He has, on occasion, 
to have hospitalization and various other 
things necessary for the practice of modern 
medicine with which you are all familiar. 
Most doctors are quite willing to serve without 
pay or for very moderate and possible fees, 
provided these other things can be obtained so 
they can practise medicine in the manner in 
which their knowledge and conscience dictate. 

The other important factor entering into the 
situation is what might be called the mal- 
distribution not only of doctors but of medical 
service, and, incidentally again, radiological 
service. In cities and nearby areas the popu- 
lation is fairly well taken care of perhaps, but 
there are many areas where there is not a 
sufficient number of physicians nor are there 
available proper diagnostic and treatment 
facilities for giving the patient or the doctor 
the necessary help that the latter’s education 
and the requirenients of the patient demand. 

This brings us to the question of the condi- 
tion of our own specialty with regard to dis- 
tribution and availability of both professional 
radiological services and apparatus. It cer- 
tainly is not satisfactory or equitable at the 
present time, and there is a definite and rising 
demand for something to be done about it. 
It would seem proper to me that we should 
recognize this, define the problem, and even- 
tuatly and as quickly, too, as possible, offer 
some solution ourselves. 

There seem to be several problems: 

First, there should be a proper number of 
qualified persons to do the necessary radiologi- 
cal work. 

Second, there should be a proper distribution 
of these persons. 

Third, there should be provided sufficient 
good apparatus for their use. 

Fourth, it should be done at a price the 
patient can afford. 

The situation that we have grown into and 
are now operating under seems to furnish a 
fairly adequate number of radiologists, and an 
adequate amount of apparatus for most of the 
larger centers of population, but the necessary 
fees are often a heavy burden for the patient to 
carry. 

Up to date, the efforts of our radiological 
societies and of the Inter-Society Committee 
have been largely given over to solving the 
problem of the radiologist and his relation to 
medicine in the larger centers of population. 
In the short time these problems have been 
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recognized and approached with any organized 
and more or less unanimous effort or intention, 
great progress has been made; and it seems 
probable that a fair solution is possible, if not 
actually in sight. In the meantime, however, 
the problems presented by the small town and 
community apparently are not touched at all. 
This is not said in the spirit of criticism of the 
radiological societies themselves, or the Inter- 
Society Committee. It is quite proper to 
attend to the more obvious problem first. Un- 
less, however, I read the signs of the times 
wrong, we are very shortly going to be asked 
what to do about the country town and the 
small community. How can they be given a 
radiological service, and how good can it be? 

In considering what our future policy and 
developmental trends should be, suppose we 
start from scratch, as it were: ignore our pres- 
ent situation, our preconceived ideas, our 
vested interests, and assume that to-day we are 
handed radiology in all its branches and rami- 
fications, and its present-day development as a 
science, and ignoring the toes that may be 
trod on, we are asked to recommend the best 
and most useful method of utilizing this 
knowledge; in other words, the best plan for 
practising radiology and giving all people the 
radiological service they require. How would 
we do it? 

First, we should have a sufficient number 
and proper distribution of radiologists; and, 
second, sufficient and adequate equipment 
or at least a better distribution of equipment. 
It is quite possible that there is enough equip- 
ment in existence, if it were properly distrib- 
uted and used to do the work. 

It seems evident that neither of these con- 
ditions now exists. It is also abundantly evi- 
dent that if they did exist there still would be 
quite a large portion of the population unable 
to avail themselves of these services, primarily 
because of expense. I think there can be no 
argument that good radiological work prob- 
ably never can be done cheaply. However, 
with an ideal set-up, it should be possible to do 
it cheaper. 

Now, striving for an ideal set-up, how could 
this be done? Several plans have been sug- 
gested. The first would seem to be suitable 
centers, in suitable places throughout the 
country, where a mass-production or clinic 
type of service could be given. Some of these 
would have to be free or partly free subsidized 
centers, but with them the major portion of the 
population might be reached and cared for, and 
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the expense, on a mass-production basis, could 
certainly be reduced, even with a consistently 
good grade of radiology. 

A second method would be decentralization. 
Instead of mass-production in large units, 
there would be small units scattered through- 
out the country at suitable places, in the hands 
of qualified men. I don’t mean necessarily 
finished radiological specialists, but what we 
might call a ‘‘general practitioner type’ of 
radiologist. 

This, I realize, comes very near being heresy. 
Nevertheless, if the matter is carefully con- 
sidered, it may not seem so, and many good 
points may be found for it. There is no one 
for whom we have greater respect than a good 
general practitioner. The basis of all medical 
knowledge, general or special, is anatomy, 
physiology, and pathology. As far as general 
knowledge is concerned, a good radiologist who 
covers the field has to be a good general prac- 
titioner. In other words, he has to know 
something about every branch of medicine, 
and this has to be at least a fair working 
knowledge. 

I wonder why we should not develop a large 
number of men of the general practitioner 
type, qualified in the ordinary radiological 
procedures, and equip them with a very rea- 
sonable amount of fairly simple apparatus of a 
type that should probably be useful for a period 
of years, so that they would not be under com- 
pulsion to spend money frequently for new 
equipment. It seems probable that a fair 
type of gastro-intestinal, genito-urinary, chest, 
and skeletal system studies could be made for 
an almost indefinite period of time with ap- 
paratus that would be neither very expensive, 
nor would it depreciate rapidly. This would 
tend to moderate fees and still leave a fairly 
good margin for the professional efforts of the 
practitioner radiologist. Centers with men of 
special ability in diagnosis and therapy could 
be maintained at the larger hospitals and clinics 
for special cases, consultations, etc. 

A third plan is that of small units manned 
by technicians with a radiologist consultant 
available and serving several units. Many 
reasons why this is not desirable will at once 
occur to us. It might be the best solution, 
however, in some circumstances, and, if it could 
be kept under control, the simplest. 

I don’t know what is the best plan. I have 
been struggling for fifteen years to reduce 
X-ray costs and prices so that I might give a 
larger number of patients the benefit of my 
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radiological knowledge and facilities but I 
have not gotten very far. Almost anyone who 
has looked into the matter, I think, will admit 
that as far as the utilization of radiological ser- 
vice is concerned, the ground has only been 
scratched. The impelling reasons which bring 
this condition about are: 

First, the matter of education; making the 
physician and patient realize its usefulness and 
necessity. 

Second, making the patient and the physi- 
cian realize that the service is worth what it 
costs. 

Third, making the cost something possible 
for the patient. 

If someone has a solution, or an elaboration 
or modification of these or any other existing 
ideas, I am sure we would all welcome it. The 
situation, as I see it, is that something un- 
doubtedly will be done to bring about a more 
general use and a better distribution of radio- 
logical service. I think we are foolish if we 
do not recognize this fact and undertake 
seriously and actively to solve this problem 
ourselves. If we do not do this, others who 
will be less considerate than ourselves will 
undoubtedly do it for us, and quite probably 
we won't like it. 

Some of these plans may be somewhat revo- 
lutionary. To put them into effect would take 
time and mean a tremendous amount of ad- 
justment, revamping of our old ideas and our 
old relations, and the acceptance by a lot of 
us of a lesser income; but it would seem to 
me that this might work out so that our net in- 
come might not be so disappointing. How 
many of us know what it really costs us to run 
our establishments? I should like to ask this 
not only of radiologists but of all practitioners 
of medicine. 

We have on the staff at our hospital prob- 
ably one hundred young men—not radiologists, 
of course, but men who, if they took stock of 
their present situation, would find they were 
putting in their time, spending their efforts and 
working long hours, for whom? For the 
automobile and gasoline dealer, the equipment 
dealer, the landlord of the buildings in which 
their offices are located, their nurse, stenog- 
rapher, or other help, and getting for them- 
selves a bare living—and a not too good one 
at that. I realize that to correct this situation 
requires quite a radical change in the mind 
and thought and aim of the young doctor, but 
this, I think, has got to come. If there is not a 
proper distribution of medical effort in this 
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country, made on a voluntary basis, the time is 
coming, and I am afraid it is not far ahead, 
when the young man who is not independent 
will be told where to practise and what to 
charge. 


In such a short address a thorough explora- 
tion of the problems noted is, of course, im- 
possible. They are simply suggested. The 
three possible suggestions noted are likewise 
simply suggestions, and no one realizes better 
than the author that none of them is a final 
answer. The whole discussion is made simply 
to bring the problems forward, hoping to excite 
constructive discussion, and not to offer any 
definite remedy. 

RAYMOND G. Tay_or, M.D. 


Los Angeles, California 
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Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender. 
Reviews will be published in the interest of our 
readers and as space permits. 


THE DIAGNOSIS AND TREATMENT OF DISEASES OF THE 
EsopHacus. By Porter P. Vinson, B.S., M.A., 
M.D., D.Sc., F.A.C.P., Professor of Bronchoscopy, 
Medical College of Virginia, Richmond, Virginia. 
A volume of 224 pages, with 98 illustrations. Pub- 
lished by Charles C. Thomas, Springfield, Illinois, 
1939. Price: $4.00. 


ENDOCRINE GYNECOLOGY. By E. C. HAMBLEN, B.S., 
M.D., F.A.C.S., Associate Professor of Obstetrics and 
Gynecology, Duke University School of Medicine; 
Gynecologist in charge of the Endocrine Division and 
Sex-endocrine Clinic, Duke University Hospital, 
Durham, North Carolina. Foreword by J. B. Collip, 
M.D., Gilman Cheney Professor of Biochemistry and 
Pathological Chemistry, McGill University, Mon- 
treal. A volume of 453 pages, with 169 figures. 
Published by Charles C. Thomas, Springfield, Illinois, 
1939. Price: $5.50. 
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THE MERCK INDEX. Edition5. Published by 
Merck and Company, Rahway, New Jersey, 
1940. Contains 1060 pages. Price: $3.00. 


This is a distinctly improved and enlarged 
edition of a book which has proved of value to 
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persons who have occasion to use chemicals 
and pharmaceutical preparations for industrial, 
academic, medical, or research purposes. 

To the edition of ten years ago has been 
added a useful section on chemical, clinico- 
chemical reactions, tests and reagents indexed 
alphabetically according to the author’s name. 

Other sections, distinct from the main divi- 
sion of chemicals and chemical preparations, 
are devoted to a table of minerals and dyes for 
use in the drug, food, and cosmetic industries, 
and a section devoted to formulas of culture 
media, fixatives, and staining solutions. The 
index serves to re-index the volume which is 
already arranged predominantly in alphabetical 
order. 

The book, which is excellent from the print- 
ing standpoint, can be recommended highly 
and fills a need not met by any other book with 
which the reviewer is familiar. 


CANCER OF THE COLON AND Rectum. Its 
DIAGNOSIS AND TREATMENT. By FRED W. 
RANKIN, B.A., M.A., M.D., Se.D., F.A.C.S., 
Surgeon, St. Joseph’s and Good Samaritan 
Hospitals, Lexington, Ky., and A. STEPHENS 
GrauHaM, M.D., MS. (in Surgery), F.A.C.S., 
Surgeon, Stuart Circle Hospital, Richmond, 
Va., Assistant Professor of Surgery, Medical 
College of Virginia. A volume of 358 pages, 
with 133 illustrations. Published by Charles 
C. Thomas, Springfield, 1939. Price: $5.50. 


In this monograph the authors present 
authoritative information on every phase of the 
diagnosis and treatment of carcinoma of the 
colon and rectum. The book is well organized 
and contains numerous illustrations of excellent 
quality. 

The section on general considerations deals 
with the fundamental concepts of anatomy, 
physiology, and pathology of the colon, to- 
gether with an excellent discussion of the inci- 
dence, occurrence, and etiology of carcinoma of 
the large bowel. The authors stress the im- 
portance of proctoscopic and roentgenologic 
examinations of the colon as the chief means 
by which the diagnosis may be established. In 
the section on treatment the chapters on 
operability and prognosis and on pre-operative 
and post-operative treatment are especially 
good. 

The authors, who are among the leading 
surgeons specializing in this field, are qualified 
particularly to discuss the various types of 




















operative procedures and the indications for 
each. The book will be a valuable addition to 
the library of anyone interested in the subject 
of carcinoma of the colon and rectum. 


ATLAS CLINIQUE D’OPHTHALMOSCOPIE PHOTO- 
GRAPHIQUE (Clinical Atlas of Photographs 
of the Fundus of the Eye). By HENRI 
TiLtLé, Physician in charge of the ophthal- 
mologic laboratory and senior chief of the 
clinic of Quinze-Vingts of Paris; and A. 
CovuADAU, senior chief of the clinic of the 
Faculty of Medicine of Toulouse. A volume 
of 193 pages and 196 fundus photographs. 
Published by Masson et Cie, Paris, 1939. 
Price: 280 fr. 


This atlas contains an unusually excellent col- 
lection of photographs of the fundus of the eye. 
A Zeiss camera was used, together with Agfa or 
Ilford plates. The authors state that they 
have made many photographs in color, but 
have found that the colors obtained on the 
plate were so variable that they were difficult 
to compare, and that light reflexes and some of 
the detail were lacking. To preserve minute 
detail and to avoid some technical difficulties in 
printing, black-and-white photographs alone 
have been reproduced in this atlas. 

The authors have classified lesions of the 
fundus in a manner which they believe help- 
ful in understanding the disease processes 
that produce them. Their method resembles 
in most respects the orthodox classification. 

There are one or more photographs exempli- 
fying each of the usual conditions affecting 
the fundus and also some of those considered 
unusual. Accompanying each is a brief de- 
scription of the physical condition of the pa- 
tient, and a description of the photograph. 
Brief mention is made of the changes in the 
retina that account for the characteristic 
appearances portrayed by the photographs. 
One wishes at times that the authors had not so 
carefully avoided hazarding opinions as to the 
underlying mechanism of the disease processes. 
A few studies in retinal pathology accompany- 
ing the pictures would have made the text 
more satisfying. 

The largest section of the book is devoted 
to the appearance of the fundus in cardiovascu- 
lar renal diseases. Here one might disagree 


with the classification and also with the em- 
phasis on the ‘‘toxic’’ element in ‘‘albuminuric’”’ 
and “‘uremic’”’ retinitis, but one cannot ques- 
tion the appearance of the fundus as presented 
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by the photographs. The splendid detail of the 
vessel walls shows up clearly, even in the en- 
largements and reproductions. The evidence 
of disturbed light reflexes and of the presence 
of small exudates is convincing. 

The publishers are to be commended for 
the clarity of detail that is preserved in the 
reproductions of the photographs and for the 
handsome format of the atlas. 





DiEe HERZKRANKHEITEN, KLINIK, RONTGEN- 
BILD UND ELEKTROKARDIOGRAMM (Diseases 
of the Heart, Clinical, Roentgenologic, and 
Electrocardiographic Aspects). By Dr. PauL 
UHLENBRUCK, Professor in the University of 
Cologne; Chief Physician in the medical 
division of St. Elizabeth’s Hospital and 
German Charity Institute for Health at 
Cologne. Second edition. A volume of 422 
pages, with 413 illustrations. Published by 
Johann Ambrosius Barth, Leipzig, 1939. 
Price: 38.00 R.M. bound (25 per cent dis- 
count allowed to foreign purchasers). 


The value of this textbook on diseases of the 
heart lies in the fact that the clinical, roent- 
genologic, and electrocardiographic aspects 
are correlated. The author has succeeded in 
giving the book a personal and subjective note, 
which so often is of great value for teaching 
purposes. 

The clinical side is developed only as much 
as necessary for the interpretation of roent- 
genologic and electrocardiographic findings. 
The value of roentgenologic methods is 
clearly emphasized. Old as well as new 
methods are employed and recommended by 
the author. Kymography, for instance, takes 
up more than twenty pages. The different 
methods of heart measurements are critically 
surveyed. Physiologic and pathologic states 
are given adequate consideration. The differ- 
ent chapters correspond somewhat to a series of 
lectures: there are general considerations 
followed by case reports with roentgenograms 
and electrocardiograms. The reproduction of 
films is very excellent. The frequent use of 
follow-ups is valuable; they offer an oppor- 
tunity to follow the dynamics of cardiology 
rather than presenting a static disease picture. 
All diseases of heart and aorta are discussed 
and in each case roentgenograms and electro- 
cardiograms are shown when feasible. 

Perusal of the book by merely studying its 
illustrations would in itself reward the reader. 
For one who is interested in electrocardiogra- 
phy, many electrocardiograms are reproduced. 
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Their interpretation is on the most modern 
basis of knowledge in this field. 

The cardiologist and internist will find this 
an entirely up-to-date volume. The radiolo- 
gist will receive not only an excellent résumé 
of cardiac roentgenology, but also the neces- 
sary correlation with clinical medicine, which 
is emphasized very strongly in this book. 





ProcToscoPic EXAMINATION AND DIAGNOSIS 
AND TREATMENT OF DIARRHEA. By M. H. 
STREICHER, M.S., M.D., University of IIli- 
nois College of Medicine, Research and 
Educational Hospital, and Grant Hospital of 
Chicago. A volume of 149 pages, with 39 
illustrations. Published by Charles C. 
Thomas, Springfield, Illinois, 1939. Price: 
$3.00. 


The author states that ‘‘the object of the 
book is to present a brief, clear method of proc- 
toscopic examination, and to outline the diag- 
nosis and treatment of the most common forms 
of diarrheas.”” All these efforts he has ac- 
complished. In fact, in some instances, per- 
haps, descriptions are too brief. There are 
two parts to the book, as is indicated by the 
title, and the four chapters of Part I are de- 
voted to the requirements of a proctoscopic 
examination, the examination itself, and a sum- 
mary of cases observed. Part II includes a 
classification of diarrheas from the etiologic 
standpoint, and a brief discussion of the diag- 
nosis and treatment of diarrheas. 


ATLAS DES RONTGENREIHENBILDES DES BrRus- 
TRAUMES (Atlas of the Serial Roentgenogram 
of the Chest). By Hans HOLFELDER and 
FRIEDRICH BERNER. A volume of 95 pages, 
with 244 illustrations. Supplement 59 to 
Fortschritte auf dem Gebiete der Roéntgen- 
strahlen. Price: 17.65 R.M. bound (25 per 
cent discount allowed to foreign purchasers). 


Since the inauguration of photo-fluorography 
of the chest the authors have studied over 900,- 
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000 serial roentgenograms produced by this 
method. They also had an opportunity to 
examine within a four months’ period the entire 
population of one German province, comprising 
approximately 650,000 individuals. The tech- 
nical procedure, recording of findings, and 
results are discussed in detail. Emphasis is 
placed on the limitations of the method: it is 
strictly a ‘detecting’? method. The 225 
roentgenograms shown in the appendix are very 
instructive. Because the book is based on 
such a wealth of clinical material it is recom- 
mended to all physicians interested in this field. 


Das BRUSTBEIN UND SEINE GELENKE (The 
Sternum and its Joints). By Dr. E. A. 
ZIMMER. A monograph of 70 pages, with S81 
illustrations. Supplement 58 to Fortschritte 
auf dem Geltete der Rénigenstrahlen. Pub- 
lished by Georg Thieme, Leipzig, 1939. 
Price: 13.50 R.M. bound (25 per cent dis- 
count allowed to foreign purchasers). 


In this monograph the author relates the 
results of his roentgenologic studies of the 
sternum, a subject which has been somewhat 
neglected in the radiological literature. This 
may be partially explained by the fact that the 
visualization of the sternum and its joints is 
technically difficult. Zimmer developed, there- 
fore, a special technic which permits the pro- 
duction of good views of the sternum proper and 
also the projection of both sternoclavicular 
joints side by side on one film, thus allowing 
good comparative studies. Following a brief 
discussion of the anatomy of the sternum, the 
application of the author’s technic is demon- 
strated in the roentgenologic analysis of 
variations and anomalies as well as in injuries 
and disease. Very interesting is the descrip- 
tion of a painful chondritis and perichondritis 
of the superior synchondrosis, a condition 
which was diagnosed roentgenologically and 
verified by biopsy. Many good roentgeno- 
grams of illustrative cases add to the value of 
the book. 
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KYMOGRAPHY 


Diagnostic Roentgenology. Richard Schatzki. New 
England Jour. Med., 220, 747-752, May 4, 1939. 

This is a review of the newer developments in the 
various departments of roentgenology. In the field of 
cardiology, the calcification of various valves and septa 
has been seen, and the various physiologic functions 
have been studied. The various chambers and vessels 
have been studied with contrast media. 

Bronchial obstruction, atelectasis, and localized em- 
physema have received extensive study and their ex- 
istence is better understood. Contrast media are used 
extensively with good results. Pulmonary infarcts 
are now more readily recognized. 

Relief studies and spot films in the study of the di- 
gestive tract are recent procedures of advantage. 
Esophageal varices are now recognized with facility. 
The gall bladder may be examined in the upright posi- 
tion showing stones sinking to the fundus of the viscus. 
The rotating anode tube with its more acute delineation 
makes many of these examinations more exact. 

In the central nervous system, air and opaque oil 
myelography have shown many abnormalities and cord 
tumors. Many _ osseous anomalies have recently re- 
ceived intense study with gratifying results. Encepha- 
lography and ventriculography have been advanced 
and now can reveal many abnormalities. 

Soft-tissue studies show diagnostic features of some 
tumors, and placenta previa has received investigation 
to the point that in some hands much information can 
be obtained. 

Kymography has revealed the nature of many func- 
tions in motion and the effects of one physiologic mo- 
tion on another. Tomography with its revelation of 
deep-seated hidden lesions has now emerged from the 
experimental stage. Motion pictures of various organs 
may soon be made without too great difficulty. 

J. B. McAneny, M.D. 


PNEUMOTHORAX 


Bilateral Spontaneous Pneumothorax Following 
Asthmatic Emphysema. J. Ribeiro Carvalho and 
Carlos da Silva Lacaz. Ann. Paulist. de Med. e Cir., 
37, 241-263, March, 1939. 

To emphasize the rarity of the condition, the authors 
cite the findings among 1,049 cases of spontaneous 
pneumothorax collected by various authors, of which 
number only 12 could be attributed to asthmatic 
emphysema. 

The writers, in reporting their own case, delve 
deeply into the causes of pneumothorax and make the 
following comments when they refer to spontaneous 
pneumothorax caused by asthmatic emphysema: 

Emphysema is a disease characterized by excessive 
and permanent dilatation of the alveoli The distinc- 
tion between alveolar and interstitial dilatation should 
be made. In the former, the alveoli become over- 
distended and often are plainly visible to the naked 
eye; in the latter, the increase is in the interstitial inter- 
lobar tissue. Emphysema should be divided into three 
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great groups: first, asthmatic; second, tuberculous; 
third, idiopathic. The evolution of emphysema in these 
three groups is slow, lasting many years, but it is usually 
progressive. Thus in asthmatics, the emphysema prog- 
resses unless the attacks are successfully treated, caus- 
ing embarrassment of the lesser blood vessels and 
finally overwork of the heart, resulting in permanent 
signs of ventricular insufficiency. 

The apices and anterior borders of the lungs appear 
to be the selective sites for emphysema. The dilata- 
tion may be caused by mechanic or trophic causes. 
Once established, whatever the etiology, when pneumo- 
thorax follows, it is due to rupture of a subpleural bleb 
into the pleural sac. The blebs developing in old scars 
as sequelz to old inflammatory lesions. 

A. Mayorat, M.D. 


ROENTGEN-RAY THERAPY 


Indications for Plesio Roentgen Therapy. F. Per- 
ussia. Strahlentherapie, 65, 67, 1939. 

The author proposes the term “plesio roentgen 
therapy” (“‘plesio’”” means near) for roentgen therapy 
applied at short focal skin distances as developed by 
Schaefer and Witte in gynecology and by Chaoul and 
Adam for superficial neoplasms. He himself wishes to 
include in the indications for this type of therapy all 
superficial and easily accessible tumors, including those 
which may be treated after surgical exposure, as, for 
instance, carcinoma of the rectum. A modified technic 
in superficially located metastases, such as the neck, 
may be used as follows: 165 kv., 0.56 mm. Cu, 10 cm. 
F.S.D. and from 5,000 to 6,000 r total dose applied frac- 
tionally. Some other conditions recently tried include 
angioma, keloid, lupus, keratosis, erosion of the cervix, 
and iridocyclitis. Plesio roentgen therapy may also be 
valuable in hypertrichosis because epilation can be pro- 
duced with very little injury to the subcutaneous tissues. 

Ernst A. PoHLe, M.D., Ph.D 





Roentgen Therapy of Multiple Scleroses. W. von 
Wieser. Strahlentherapie, 65, 283, 1939. 

According to some French authors, roentgen therapy 
of multiple scleroses was advocated by Zimmern, in 
1902, although the first publication did not appear until 
1908 (Duhain). The author reviews the statistics re- 
garding results of treatment as published in the litera- 
ture and finds a total of 264 cases recorded. Seventeen 
per cent were considerably improved, 55 per cent im- 
proved, giving a total of 72 per cent who were benefited, 
with 28 per cent failures. In his own cases he uses 180 
kv., 0.5 mm. Zn + 1.0 mm. Al, 50 cm. F.S.D., and 
usually a field of 6 X 8cm. Careful clinical observa- 
tions of the reactions following the treatment led him 
to the conclusion that the more recent the lesions the 
smaller must be the dose; chronic lesions of long stand- 
ing require higher doses. From 50 to 150 r seems to be 
a fair range for a single dose. If therapy is adminis- 
tered accordingly, severe reactions can be avoided and 
the results obtained are more permanent. 

Ernst A. Ponte, M.D., Ph.D. 
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SARCOMA 


An Aid to the Roentgen Diagnosis of Ewing’s 
Sarcomas. Sdlve Welin. Acta Radiol., 20, 78-100, 
February, 1939. 

The author describes nine cases of Ewing’s sarcoma 
treated at the Lund Clinic, from 1932 to 1938. Inseven 
of these cases, the roentgenologic diagnosis was con- 
firmed by pathologico-anatomic examination. The 
x-ray diagnosis depends, to a large degree, on the com- 
bined demonstration of the primary tumor and the 
skeletal metastases. Syphilis and myeloma play a 
decided r6le in the differential diagnosis. As an im- 
portant differential diagnostic feature against myeloma, 
it is stressed that metastases in the vertebral bodies due 
to Ewing’s sarcoma give a certain appearance of 
“plastic remodelling,’’ while in myeloma mere com- 
pression is the prominent appearance. Osteogenic 
sarcoma, osteitis fibrosa cystica, bone cysts, carcino- 
matous metastases, and syphilitic bone changes must 
also be excluded. Studies of the location of the lesions 
may be valuable in the differentiation and classification. 

Ernst A. Scumipt, M.D 


THE SPINE 

Vertebral Lesions in Undulant Fever. W. A. 
Bishop, Jr. Jour. Bone and Joint Surg., 21, 665-678, 
July, 1939. 

With increased prevalence of undulant fever it is 
but natural that the complications of this disease 
should come to the fore. Numerous instances of 
arthritis occurring with or following undulant fever 
have been recorded. 

A case is reported, the fifty-seventh recorded, of 
spondylitis following undulant fever. Blood culture 
was positive for Brucella suis at the time of appearance 
of the bone lesion, one year after the original infection. 

The roentgenographic findings showed increased 
density of the affected bone, instead of decalcification 
as is found with tuberculosis. The whole body of the 
vertebra may be involved in the sclerotic process and 
even its processes may show this change. Contour of 
the body often remains normal, and spur formation 
may be seen. Abscess formation is uncommon and 
loss of the intervertebral space is rarely shown, never 
to the extent seen in tuberculosis. 

J. B. McAneny, M.D- 


THE STOMACH 

The Results of Roentgen ‘‘Convergent”’ Irradiation 
in the Treatment of Carcinoma of the Stomach. M. 
Nakaidzumi and S. Tarusawa. Strahlentherapie, 64, 
590, 1939. 

In previous articles (Strahlentherapie, 59, 168, and 
60, 307, 1937), the authors have described their method 
of producing convergent beams of roentgen rays. This 
paper relates their clinical experience with this tech- 
nic in the treatment of carcinoma of the stomach. At 
the present time they are using 170 kv., 0.6 mm. Cu + 
0.5mm Al, 6 ma., fields of 8 X 14 cm., 32 cm. distance 
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between target and the converging apparatus, and 23 
minutes exposure time. According to the reaction of 
the patient, total doses up to about 5,600 r are applied. 
Six case histories give details of the treatment admin- 
istered to each individual patient, and also the results. 
Three out of those six were considerably benefited, 
while the others did not respond well, mainly because 
their general condition was very poor at the beginning 
of the treatment. The blood in the stool usually dis- 
appeared first, there was a marked improvement of the 
appetite, and the pressure symptoms in the epigas- 
trium disappeared. Later, the tumor reduced in size; 
the systemic reactions following irradiation were very 
mild. The authors believe that these encouraging re- 
sults are due chiefly to the distribution of the radiant 
energy which is characteristic for their method of using 
convergent beams. 
Ernst A. PoHLe, M.D., Ph.D. 

Diverticula of the Stomach. Walter Halloran 
Minnesota Med., 22, 408, June, 1939. 

Diverticula of the stomach are rare. Among all por- 
tions of the gastro-intestinal tract the stomach is the 
rarest site for diverticula. They are usually found 
near the cardia, less frequently near the pylorus, while 
those of the median portion of the stomach along the 
greater curvature are even less frequently seen. 

The case of a woman, 54 years of age, is reported. 
She had been ill for four days with severe abdominal 
pain, intermittent in character, mostly localized to the 
left of the mid-line. 

Vomiting of large amounts had occurred, and she had 
lost 25 pounds in weight within the past two months. 

A tender smooth mass could be felt in the right upper 
abdomen. The white blood cell count was 26,000. 
Jaundice was present. 

At operation the liver was three fingers’ breadth be- 
low the costal margin with a thickened rounded edge. 
A smooth mass was attached to the edge and under 
surface of the liver in the usual location of the gall blad- 
der. It was pink in color, about the size of a hen’s egg, 
and covered by omental adhesions. It was densely ad- 
herent to the under surface of the liver and gall bladder 
and was connected to the anterior and upper aspect of 
the stomach at the pylorus by a pedicle about two cen- 
timeters in length and the size of a lead pencil. The sac 
was aspirated.and contained a.thin.chylous fluid... It 
could be compressed slowly. No effort was made to 
dissect the mass from the liver, but it was resected, 
leaving that portion attached. The wall was about 
one-half centimeter in thickness and lined by mu- 
cous membrane. There was no connection between 
the interior of the sac and the gall bladder. The pedi- 
cle was ligated at the gastric end and the stump in- 
verted. The gall bladder was thick and indurated, and 
was drained. The patient had an uneventful conva- 
lescence and left the hospital on the fifteenth day. It 
was evidently a case of true diverticulum of the stomach 
which had become attached to the liver and gave rise 
to symptoms simulating cholecystitis. 

Percy J. DELANo, M.D. 
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THE TEMPORAL BONE 


The Air Cells in the Petrous Temporal Bone in a 
Child of Thirteen Years. J. Gordon Wilson. Ann. 
Otol., Rhinol., and Laryngol., 48, 35-38, March, 1939. 

The author has made an anatomical study of the air 
cells in the petrous pyramid, and in the present paper 
discusses the appearance of this structure as found in 
the postmortem specimen from a child 13 years of age. 
The degree of pneuiatization of the petrous pyramid 
varies greatly in different subjects. The air cells may 
come from two sources: (1) extension from mastoid 
cells spreading over the semicircular canals (epitym- 
panic cells); (2) cells arising, independently of the 
mastoid cells, called tubal cells from their proximity to 
the upper end of the eustachian tube. These tubal 
cells may be widespread but they lie chiefly in the in- 
ferior part of the pyramid and are in close proximity to 
the carotid canal. In the specimen discussed here, there 
was no communication between the epitympanic and 
tubal cells. No anastomosis occurs between any air 
spaces in the sphenoid and occipital bones and those in 
the petrous pyramids. It is probable that pneumatiza- 
tion of the petrous is practically complete at the age of 
five and thereafter only a slow increase in size occurs. 

LESTER W. Paut, M.D. 


Petrositis: A Roentgenologic and Pathologic Cor- 
relation. Edmund P. Fowler, Jr., and Paul C. Swen- 
son. Am. Jour. Roentgenol. and Rad. Ther., 41, 
317-342, March, 1939. 

Petrositis refers to inflammation of the petrous por- 
tion of the temporal bone exclusive of the mastoid or, 
rather, that part of the bone medial and anterior to 
the arcuate eminence, which marks the site of tie 
superior vertical semicircular canal. 

Petrositis, as well as mastoiditis, is present in all 
cases of otitis media, as borne out by both clinical and 
roentgenographic evidence, but only rarely is petrous 
operative interference necessary, since myringotomy or 
simple mastoidectomy will usually suffice. 

Pneumatization is present in every adult petrous 
pyramid, though in some, only one cell can be found. 
It is not essential to have a high degree of pneumatiza- 
tion in order to have petrositis. 

The extent of the infection depends upon the degree 
of pneumatization but is usually a combination of 
osteomyelitis, osteitis, and empyema. The infection is 
usually low grade but, if fulminating, may lead to sub- 
dural abscess, meningitis, or brain abscess. Menin- 
gitis of otic origin usually occurs in longstanding or 
recurrent ear infection. Complexes like Gradenigo’s 
may be varied and depend on the location of the in- 
fection. 

Roentgenologically the findings vary and are fre- 
quently impossible to demonstrate owing to the over- 
lying normal bone. Often the two petrous pyramids 
are normally asymmetrical. The preponderance of 
marrow results in a preponderance of signs of osteo- 
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myelitis and osteitis (increased density from sclerosis, 
then decreased if infection is marked or fulminating), 
though empyema of the cell or cells can also be noted. 
Not until the surrounding bone shell becomes de- 
calcified or the cortex broken can the petrositis be 
demonstrated at times. 

The roentgen examination usually consists of, first, 
the usual Law mastoid position, modified slightly by the 
use of the Bullitt apparatus, second the ‘‘mentoverti- 
cal” or “‘verticomental” position of Taylor, and third, 
the Stenvers’ or reverse Stenvers’. 

Many abstracts of cases and illustrations are shown. 

S. M. Atkins, M.D. 


THE THYROID 


Calcification of Cystadenoma of the Thyroid. 
Charles Bunch. South. Med. and Surg., 101, 59-61, 
February, 1939. 

The author reports a case of massive calcification in 
a cystadenoma of the thyroid. In a search of the 
literature he could find only 11 other cases of similar 
nature. In the case reported herewith, the patient 
had noticed a gradual enlargement in the region of the 
thyroid for the past 15 years. This had been without 
symptoms until about six months before, when she 
developed symptoms suggestive of hyperthyroidism. 
Roentgen examination revealed a calcified mass about 
6 cm., in its largest diameter, in the region of the left 
lobe of the thyroid. This was removed surgically. 
The thyroid tissue had been completely replaced by 
calcification in a fibrous tissue stroma. Calcification 
in the thyroid has been, in the abstractor’s experience, 
not particularly uncommon. 

L. W. Paut, M.D. 


TUBERCULOSIS, PULMONARY 


The Primary Complex of Childhood Tuberculosis: 
An Analysis of X-ray Examinations of 857 Cases with 
Positive Mantoux Reactions. Furman H. Tyner. 
Texas St. Jour. Med., 34, 763-767, March, 1939. 

As the author states, this article is an analysis of 
x-ray examinations of 857 cases of children, from the 
first grade through high school, who presented positive 
Mantoux reactions. 

Ten cases showed, beyond question, parenchymal 
infiltration and presented the clinical picture of an 
active pulmonary tuberculosis. The remainder showed 
either clear lungs (97 cases) or varying degrees of hilar 
and parenchymal calcification and little or no con- 
stitutional manifestation. 

Reference is made to the belief of an original primary 
focus in the parenchyma which is always present but 
not demonstrable until healing takes place, and to the 
consensus of opinion that healing is usually by calcifica- 
tion. Parenchymal calcification was present in 69 
cases (10 per cent) and all 69 showed calcification in the 
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draining nodes and in other nodes. There was no 
parenchymal calcification without calcification of its 
regional nodes. 

If the primary infection were in the parenchyma, we 
would expect more than 10 per cent of the lesions to 
show calcification by the time there was calcification in 
the lymph nodes secondarily involved. If, however, 
the glands were primarily infected, these 69 cases are 
explained by saying that the process was arrested, in 
90 per cent of the cases, at the hilum before reaching 
the far-distant pulmonary glands and parenchyma. 

Joun M. MILEs, M.D. 


Familial Occurrence of Besnier-Boeck’s Disease. M. 
Dressler. Schweiz. med. Wehnschr., 69, 269-272, 
March 25, 1939. 

The author previously reported two cases ot Boeck’s 
disease in a brother and sister (Schweiz. med. Wchnschr., 
68, 417, 1938) and he has now found a second pair of 
cases in brothers. The cases are reported in detail, but 
the description would fit the diagnosis of hilar gland 
tuberculosis in all respects, except for the fact that the 
onset was at the end of adolescence; there were no 
manifestations other than hilar adenopathy in either 
case, nor was biopsy secured; both patients are still 
living. 

The abstractor questions the validity of the diagnosis 
unless one states that Boeck’s disease is simply a mani- 
festation of tuberculosis and synonymous with it, which 
is hardly universally accepted. The author in his pre- 
vious article had reached such a conclusion, which 
might explain the present opinion. 

Lewis G. Jacoss, M.D. 


TUMORS (DIAGNOSIS) 


Tumors of the Ankle. Walter G. Stuck and D. A. 
Todd. Texas St. Jour. Med., 34, 603-607, January, 
1939, 

Tumors derived from bone in the vicinity of the ankle 
joint are rare. The diagnosis which is made from the 
history, x-ray studies, and biopsy considers osteochon- 
droma, chondroma, osteogenic sarcoma, bone cyst, 
Brodie’s abscess, Ewing’s sarcoma, myeloma, benign 
giant-cell tumor, and carcinoma metastasis. 

Two cases are reported in detail: Case 1, a giant- 
cell tumor of the astragalus, and Case 2, an atypical 
Brodie’s abscess of the lower end of the tibia. Biopsy 
is considered of little danger and the most valuable step 
in diagnosis. 

Joun M. Mives. M.D. 


Xanthomatous Tumors of Joints. Dominic A. De 
Santo and Philip D. Wilson. Jour. Bone and Joint 
Surg., 21, 531-558, July, 1939. 

Xanthomas in the joint are unusual tumors, possibly 
more because they are unrecognized than because they 
are uncommon. Thirty-two cases have been found in 
the literature and nine new ones are here added. The 
most frequent site of occurrence is the knee joint; 
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59 per cent occur in males, most frequently between 
the ages of 20 and 40 years. 

The xanthomatous growth may be solitary, multiple, 
or diffuse. Trauma may precipitate the occurrence of 
the tumor. Pain, locking of the joint, tumor, swelling 
of the soft tissues, and exudation are usually present. 
Aspiration yields a yellow to bloody fluid. The blood 
cholesterol has been elevated in some cases. 

Roentgenographic examination may be negative, or 
show swelling of the capsule, or even a tumor mass 
varying from one centimeter to several centimeters in 
diameter. Decalcification of the bones may occur, or 
erosion of the bones may be present. 

Histologically, the tumor is distinguished by foam 
cells containing cholesterol. The cells of the fibro- 
cellular stroma may show some cholesterol, too. Giant 
cells are present. No case has been known to undergo 
malignant transformation. 

J. B. McANEny, M.D. 


Paralaryngeal Atheroma. Arnold Schwyzer. Minne- 
sota Med., 22, 277, April, 1939. 

A case of this condition is reported, which by its lo- 
cation was proved to be a remnant of a gill cleft. Seen 
from the inside, the depressions between the branchial 
arches are called the pharyngeal pouches. By anoma- 
lies of ectodermal and entodermal development, con- 
genital cysts or fistule are formed. An enclosed epi- 
dermal remnant growing into a macroscopic atheroma 
may be due to a remnant of a branchial cleft or of the 
cervical sinus. The case being reported was not one of 
the common atheromas found in the midline. The cys- 
tic mass under discussion was deep-seated laterally be- 
low the submaxillary gland. Its size was that of a large 
cherry and it rested on the side of the larynx on the 
sheath of the great vessels. It was removed surgically. 

Percy J. DELANO, M.D. 





Adamantinoma of the Tibia. John O. Rankin. 
Jour. Bone and Joint Surg., 11, 425-432, April, 1939. 

Rankin reports the eleventh case of adamantinoma 
of the tibia found in the literature. This tumor occurs 
most frequently in the upper or lower jaw. It is be- 
lieved to arise from a cell-nest that is stimulated to 
growth asa result of trauma. 

On x-ray examination the tumor may closely simu- 
late a giant-cell tumor, osteogenic sarcoma, a multilocu- 
lar cyst, ora hemangioma. No differential criteria are 
offered in this article. 

This is a slow-growing tumor that does not metas- 
tasize but will recur if not completely removed. 

J. B. McAneny, M.D. 


Infrasellar Adamantinoma. W. A. D. Drummond, 
Proc. Royal Soc. Med., 32, 200-208, January, 1939. 

The three main locations of adamantinoma are: (1) 
maxillary, (2) pituitary or suprasellar, and (3) tibial 
(origin obscure). 

The author presents a case of infrasellar adamantin- 
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oma ina girl 14 yearsofage. For seven years there was 
progressive nasal obstruction; repeated febrile attacks; 
headaches; impairment of vision, and depression of the 
hard and soft palates. A large mass incorporated the 
nasal septum, displaced the turbinates, and extended 
into the pharynx. 

Roentgenographically, the central portion of the 
sphenoids and apices of the petrous bones had disap- 
peared. The sphenoids and basosphenoid were ex- 
tensively destroyed and expanded, containing irregu- 
larly distributed opaque material which formed poorly 
defined cystic spaces. The region of the sella turcica 
had been pushed upward and flattened. 

Extirpation was eventually followed by good health 
but without improvement of vision. 

Microscopically the tumor was epithelial, of cystic- 
adenomatous structure, suggesting adamantinoma of 
the so-called glandular type. 

Embryologically, the paraxial mesoderm forming 
the basal bars of the sphenoid constricts Rathke’s 
pouch and so forms its neck. That part of the neck 
which lies between the basis cranii and the roof of the 
mouth is caught by the developing septal processes of 
the maxillary mesoderm and carried forward, to ter- 
minate on the back of the developing nasal septum im- 
mediately above the angle of junction with the soft 
palate. The neck is thus drawn out into a strand of 
cells which usually disappears, leaving some rests but a 
craniopharyngeal canal has been known to persist in 
the median septum of the sphenoid sinus and of the 
nose. Isolated para-dental débris or epithelial rests 
are frequently found along this axis. 

The tumor described in this article arose in the body 
of the sphenoid and in the nasal septum in the track 
of this canal. This location and the above facts sup- 
port the conclusion that its origin was in the cranio- 
pharyngeal duct. This tumor thus forms a link be- 
tween suprasellar and maxillary adamantinomas. 

Ray A. Carter, M.D. 


Fibrolipoma of the Bronchus: Report of a Case. 
Thomas H. McGlade. Ann. Otol., Rhinol., and Laryn- 
gol., 48, 240-243, March, 1939. 

A case of rare benign tumor of the bronchus, a fibro- 
lipoma, is reported. Roentgenography revealed an 
atelectatic left lower lobe. On bronchoscopic examina- 
tion, a rounded tumor mass was seen obstructing the left 
main bronchus. This was removed bronchoscopically. 
A search of the literature revealed only two cases of 
similar histologic type. 

LESTER W. Paut, M.D. 





A Simple X-ray Technic Easily Interpreted, for the 
Diagnosis of Acoustic Nerve Tumors. J. Dereux and 
H. Monnier. Jour. de radiol. et d’électrol., 23, 73-76, 
February, 1939. 

Acoustic nerve tumors erode, enlarge, and distend 
the meatus and internal auditory canal but a similar 
appearance is produced by masses which encroach on 
the meatus and the canal. Stenvers’ position helps in 
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the demonstration of these tumors but has certain dis- 
advantages which limit its usefulness. In the fronto- 
suboccipital position, the patient is placed in the dorsal 
decubitus with the cassette behind the neck at an angle 
of 30° and the head is slightly flexed. The tube is 
horizontal and the x-rays pass through the frontal and 
occipital regions. This position is very helpful in the 
diagnosis of these tumors when positive x-ray findings 
are present, but the absence of x-ray findings does not 
exclude acoustic tumor. 

The authors present two cases in which x-ray changes 
were present, one of which was verified at operation and 
the other patient died before operation could be done 

J. SAGEL, M.D. 


Malignant Tumors of the Skeletal Muscles, Fasciz, 
Joint Capsules, Tendon Sheaths, and Burse. Gunnar 
Jonsson. Acta Radiol., 20, 105-127, April, 1939. 

The author’s article presents a summary of a special 
monograph which appeared under the same title as a 
supplement to Acta Radiologica. It is based on a total 
of 92 tumors of the organs mentioned in the title, which 
were treated at the Radiumhemmet from 1920 to 1936 
Each type of tumor is discussed with regard to localiza- 
tion, frequency, age incidence, gross characteristics, 
radiosensitivity, and radiotherapeutic results. The 
advantage of treating these tumors in special tumor in- 
stitutes is pointed out. 

Ernst. A. Scumipt, M.D. 


TUMORS (THERAPY) 

Malignant Melanomas: A Clinical Study. Ernest 
M. Daland and Joseph A. Holmes. New England 
Jour. Med., 220, 651-660, April 20, 1939. 

This is an interesting study of 174 cases of malignant 
melanoma gathered from several sources. The con- 
stituent cells are pigmented, ectodermal in origin, and 
are derived from cells of the neural crest. At times the 
pigment is absent. 

About one-third of the lesions were in the lower ex- 
tremities; 80 per cent were found on the body surface; 
33 per cent had had the lesion less than a year; no in- 
stance of malignant change in a hairy male was noted. 

Increase in size, change in pigmentation, and ulcera- 
tion and bleeding are noted as the beginning of malig- 
nancy. Trauma may precede malignant changes, and 
this includes biopsy and electrodesiccation. 

The only adequate treatment found by these authors 
is wide excision of the primary growth followed by ex- 
tensive resection of the regional lymph nodes. Accord- 
ing to this study, irradiation has not been found ade- 
quate. 

J. B. McAneny, M.D. 


The Vitamin C Consumption in Patients with Malig- 
nant Tumors and with Lymphogranulomatosis. A 
Vogt. Strahlentherapie, 65, 616, 1939. 

In twelve patients with malignant tumors and in six 
with Hodgkin’s disease, the author studied the Vitamin 
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C balance. He first gave large doses of vitamin C 
intravenously for two or three days to make up for the 
existing actual deficiency. After that initial period, 
the administered amount of vitamin C was reduced in 
proportion to the excretion. It appeared that there 
existed an actual deficiency of from 1,000 to 3,000 mg., 
and as high as 5,000 mg. in severe cases. Depending 
on the stage of the disease, the daily vitamin C con- 
sumption, or, in other words, the current deficiency 
after the actual deficiency had been removed, amounted 
to from 50 to 400 mg. 
Ernst A. PoHLE, M.D., Ph.D. 





Malignant Giant-cell Tumor of Bone: Report of a 
Case Involving the Tibia. Samuel Kleinberg. Jour. 
Bone and Joint Surg., 11, 433-441, April, 1939. 

This is a case report of a giant-cell tumor of the 
lower end of the tibia which received x-ray therapy, in 
1932, and was demonstrated to have become malignant, 
in 1938, when a biopsy made certain the diagnosis. 
Amputation followed and immediately afterward 
roentgen therapy was given to metastatic foci in the 
ungs. 

The author believes that surgery should be attempted 
in all cases in which the lesion can be removed, and that 
x-ray therapy be reserved for those giant-cell tumors in 
inaccessible bones. 

J. B. McAneny, M.D. 


Neoplasms of the Testis. Hugh Cabot and Joseph 
Berkson. New England Jour. Med., 220, 192-195, 
Feb. 2, 1939. 

This is an analysis of 363 cases of testicular neo- 
plasms seen at the Mayo Clinic over a period of 27 
years. The ages of the patients ranged from 17 
months to 84 years and averaged 36.2 years. The 
majority of patients were between 20 and 40 years of 
age. 

The more acute analysis is limited to the 142 cases 
in which operation was performed at the clinic. Of 
these, 59.2 per cent were classified as seminoma and 80 
per cent of these were graded pathologically as Grade 4. 
The survival rate among the seminoma cases was 
higher than among those cases diagnosed as carcinoma. 
In those patients having a carcinoma, the three- and 
five-year survival rate was higher in those instances in 
which surgery alone was used, but this group is quite 
small, and, in addition, those definitely known to 
have metastasis received irradiation. 

In the seminoma group, those receiving surgery and 
irradiation had a better three- and five-year survival 
tate than those receiving surgery alone, but there 
was essentially no difference in the ten-year survival 
rate. It must, however, be stated that of those re- 
ceiving irradiation a larger percentage had known 
metastasis. There was a 75 per cent five-year survival 
rate in the seminoma patients believed to be without 
metastasis when first seen. 

The study shows that early diagnosis is not of itself 
a good prognostic feature and the authors believe that 


this is because the neoplasms are highly malignant 
and make their presence known early. 

Six patients survived more than 20 years, four semi- 
nomas and two adenocarcinomas. Of the patients 
treated with irradiation, 47.9 per cent lived more than 
10 years as compared with 46.7 per cent of those not so 
treated. 

J. B. McAneEny, M.D. 


ULTRA-VIOLET LIGHT 


The Problem of Ultra-violet Dosimetry. U. 
Henschke and R. Schulze. Strahlentherapie, 64, 14, 
1939. 

In this, the third of a series of articles, the authors 
studied the effect of ultra-violet rays over 3,200 A. on 
the human skin. They found that they produce 
pigmentation without preceding erythema. The short- 
est latent time observed was less than two minutes, and 
the maximal pigmentation occurs from thirty minutes 
to one hour after exposure. Additional exposure to 
infra-red visible or ultra-violet rays under 3,200 A. 
has no influence on the effect. Histological studies 
show that in contrast to the erythema there is no in- 
flammatory process. 

Ernst A. PoHLeE, M.D., Ph.D. 


The Ultra-violet Erythema and its Prevention. J. 
Kimmig and R. Diiker. Strahlentherapie, 65, 315, 
1939. 

The authors studied a series of substances as to their 
protective properties against the ultra-violet skin 
erythema. Several test fields on the volar aspect of the 
arm were exposed to the radiation from a quartz mer- 
cury vapor lamp. It appeared that cumarin and its 
derivatives, as well as isosafrol, stilben, benzalaceto- 
phenon, dibenzalaceton dissolved in alcohol, and vase- 
line were most effective. The usefulness of any pro- 
tective substance depends not only on its absorption of 
the erythema-producing radiation, but also on its non- 
irritating property, its solubility in alcohol, and its 
miscibility in vaseline. 

Ernst A. PoHLE, M.D., Ph.D. 


THE UTERUS 


Survey of 293 Cases of Cancer of the Cervix Uteri, 
223 of which were Treated from 1916 to 1933, by 
Radiation Therapy at Grace Hospital, Detroit. Rollin 
H. Stevens and Andrew K. Payne. Am. Jour. Roent- 
genol. and Rad. Ther., 41, 55-62, January, 1939. 

Although admitting that the number of patients in 
this series is but few and no scientific deductions can be 
drawn, nevertheless a study of these cases and 34 years’ 
experience in treating cancer by radiologic methods 
may, perhaps, justify some observations. 

Statistics on the value of different methods of treat- 
ment fail to give a very accurate idea of how and why 
certain changes take place after radiation therapy. 
The present plan of classification into stages is most 
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difficult of accurate application because of the personal 
factors. 

Cell type is no accurate index of curability. Cancer 
of the cervical stump is of more frequent occurrence 
than is generally considered. Some of the arguments 
against radiation therapy of fibroids of the uterus do 
not necessarily hold. 

Many more cases would be cured if ample time, one 
or two weeks, could be taken to prepare the patient for 
treatment, especially if infection is present, and thus it 
is stressed that roentgen therapy be administered 
before radium application. 

Only about 20 per cent of all cases of cancer of the 
cervix are cured or kept alive for five years, employing 
the same technic and apparatus. This leads to the 
belief that more stress should be laid on the scientific 
solution of cancer and more emphasis placed on regular 
examinations with hope of finding cancer earlier. 

Continuous irradiation appears to be less effective 
than spaced irradiation. The goal attempted should 
not be just destruction of the cancer cells, but strength- 
ening and preserving the normal cells in addition, so as 
to provide the normal defense. 

Many statistics and tables are presented in this paper 
to substantiate these statements, and the method of x- 
ray and radium irradiation described in detail. This 
excellent article should be read in its complete form. 

S. M. Atkins, M.D. 


Biopsy of the Uterine Cervix: The End-results of 
100 Consecutive Interventions. Louis E. Phaneuf 
and Maurice O. Belson. New England Jour. Med., 
220, 859-861, May 25, 1939. 

In order to get a comprehensive view of carcinoma of 
the cervix at the Boston Dispensary, it was thought ad- 
visable to have one man responsible for these cases, so all 
cases with even a mildly suspicious cervix were ex- 
amined by this individual, who biopsied the cervix and 
then cauterized the wound. 

Since 1934, 100 cases have been examined in this 
way and ten cases of carcinoma were discovered that 
otherwise would likely have been missed. All were im- 
mediately treated with radium and x-ray, and at the 
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present, even though the elapsed time is not long, all 
the cervices look healthy and show no evidence of re- 
currence. 

Should these cases continue to cure, it would show 
the innocuousness of biopsy and the great value of early 
diagnosis of malignancy of the cervix, 

J. B. McAneEny, M.D. 


VERTEBRA 


Spina Bifida Anterior. F. E. Godoy Moreira. 
Paulist. de Med. e Cir., 37, 849-852, May, 1939. 

The author, in reporting a case of what he calls but- 
terfly vertebra, admits that the pathology of the verte- 
bral column is the most complex chapter in orthopedics. 

Roentgenology is often decisive in diagnosis of other 
portions of the skeleton; in the vertebral column, how- 
ever, at times it fails, the subject being complicated 
further by the fact that sometimes malformations e2re 
symptomless and found only by accident. In the 
presence of trauma they are very confusing. 

Case Report.—An eight-year-old child, in previous 
apparently good health, following a fall complained of 
pain in the back aggravated by walking, relieved by rest. 

Examination revealed a flexible column with a slight 
kyphosis. Pressure over the fourth and fifth dorsal ver- 
tebre caused slight pain. Pressure on the head with the 
patient standing also caused slight pain in this region. 

A roentgenograph of the dorsal region revealed a de- 
formity of the fourth vertebra, this presenting a slightly 
greater transverse diameter than the adjacent vertebre 
with a depression in the middle, giving to the bone the 
aspect of a butterfly; the body of the third assuming a 
triangular projection of the lower border to compensate 
for the defect of the fourth vertebra. 

Another case studied by Frets is mentioned. In this 
case the deformity was in the fifth lumbar vertebra. 
Photographs—anteroposterior as well as from above— 
of the anatomic specimen accompany the article. 

Although such malformations may not be accompan- 
ied by signs or symptoms, they offer a point of least 
resistance that can be and, at times is, followed by 
graver lesions. 


Ann. 


A. Mayorat, M.D. 
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